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^1 (57) Abstract: A curable composition which comprises a vinyl polymer (I) having at least one crosslinkable silyl group and having 
a main chain formed through a living radical polymerization method and an antioxidant (II). The curable composition can provide a 

I/") rubbery cured product which is improved in weatherproof adhesiveness to a transparent photocatalyst-coated article to be adhered 
while retaining the adhesiveness to a substrate for general use, exhibits a low modulus and a high elongation, and further has such 

^* high weather resistance that it is free from the occurrence of a crack or the discoloration on the surface thereof even when used 
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outdoors for a long period of time. 
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10 ^x. 5 5^b'l4lfl^^»i-^>o 

^^jm; ^tt^y /«£4>&< i n@^u 3^wy tf^^ 

15 (i) J ^f^-t-S-fc^feSo ) . Rtf. MfeffcB&it&l (ID Sr^-fS 
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^tu^tif &e>ki, -*tmij din ^^-r^^t^wm 

ttU^llf ibtl^ ^IM^J (III) ^-dr^T/v^v^fi^ 

io ^U^Iiitbtlt tf^/vM^H£ (I) T^U/v 

r^pn^h U/^^e/^— , ^Wn^/v^/-^— . 7^ 

15 0* Lv^jMBEfcfc u-cr*. tr^/^fi-a-^ (i) r^y/v- 

^U^llf ibtfi, tf^/v^M^#: (I) ©^«©K5&«fe*T?*>«y tr 
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t -r z> mk&UffcVn w i~ s o 
jR55 (1) 

5 -[Si (R 1 °) 2 _ b (Y) „0] !-S i (R 11 ) 3 -a (Y) a (1) 

(5&4\ R^&tfR 11 ^ HI— Xli^ftot, ^itl~2 0©7;^/H, 
»6~2 0©T!)-/^ ^it7~2 0©7 7/l'= 3 r/^ Xte (R') 3 
SiO- (5£*K R'ttift*jRl ~2 o <£> i#©£tfb3MS2£«:3*U 3i©R'lt 

f 

10 R 10 XfiR 11 ^^tt ; etl2<@e;_h#^i-§ ^fhh\%H— Cfco 

^J:^ftt5t^, ; e^?)H:i-tfcoT^J;<>l^otv^%j;v\ a tel. 
2Xi± 3 &^1- 0 b teO . 1 Xtt 2 ^r^-To m 0 ~ 1 9 £>Si$c£^-n fc«U 
a + 1 b> l-efe5^t^i£tSo ) 

^yt^^w^ylM (iv) tf^/vmM^f* (i) looM*^- 

20 MUT 0.1-100 Oli^f t5 r i i t5IftttM§}-it5o 

1 0 0fi*§R^^UT3~3 0 0m*§l5^i-6^i:^#tti:-rS^bttia^ 
flc(I) lOOlfMltO. l~20li^ft§-i^#f 
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^^J: •J3R3&S^fcif^/i'5Sm^ (IK RXfi, mWiltm (II) 

*) y /w-bm^/k y /vt^^/K (^^)r^y/v 

9) y ^Bfe>r y^f/K y/mt -^/k 

y /V^n — O'^/K y ^8n-A^i//K (^^)T^y/V 

25 Hi^n^df-^vK y/Hfen— 'VT^vK (^^)T^y/V^n- 

tf-^/K y /Hfe- 2 -rc^vW^*>7K (^ ^ ) T ^ y — 

/K U^) 7^y;^7>/K & ) T y /i/M Kt 2 "WK (^)T^y 
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T -7 2-* h^v'^/K V A*Wt- 3 

;V N ^) U/V^- 2 - fc Fn^^xf/K #) TP V 2 — K. 

Kndf-^n tT/K (^) T^'J*t7!)7K (;* y /Hfe^y 

5 \?>v) h V J h*->^7>-, T? V /i'Wt<D^ t 7'l'ls$-*VC FtfMVo^ 

7) T7 V V V 7 ;v$rxi ^=f-)V^ ^F/K 7) 7^ V ;vWt2- hV 7 
7V^ru^ =f-;v^.^-;v^ 7) T7 V 2 — a*— 7 ;v^rxi^^-;v^.=f-;v^ 
7) T 7 y ) 2 — x-?— rt^/V— 2 p /f/^f 

^) 7^!);v|l2-^7^n3:f/K ^) y 7 jv^rxx pt *f- 

10 /K P ;vm.V'*—7;V3rvi*?-;v*?-;v^ 9) T 7 V >vWt2- 

7 /V^-U f^jV— 2 — a*— ^/V^-n :n^/V^^vK (^^) T ^ y 7^ 2 - 

^/l^n^^i^l^^vK (^^) y /V^2 — 
/K (^^) y 7 }V-3rxi^3c-fT-y)Vzz-^>v^(D 7) T 7 

U/^/v- ; x^vy, \f=-;v Y/v^l/^ a— ^ ^ 7U/V7.J- 

)V^^^)V~BiXf-^T jv^rjv^'T.'riiv ; 7^?;v^ 7^rjv^.(D : e/T7V^;v^^ i r 

n^^^ww 5: K^©*^ wf 5 Y^k^s^-— ; y h y /k 7 7 y 
n^f y/^#(DTi7 y h p;k^yv-;77 y ;V7 5; Kn t-7 7 y/vr^ 

25 Kf©7$ KSM 5 @t^tf— /K 7nt°t^^/K fcV<? 
y tf-/K ^Ift fcf tf tf> If y^T^m ; ^ W >\ 
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t tf^/^M-^f* ( I ) zmrfclrz * y ^—mtt(D 5^50 *r^%£*JL N 0 

^^/v-^ttv^ «t b< « N ry y /PgfercxTVWey RIP* & 
10 y y /VBfcE^/wey -efe 19 U< iiT^ !);H|i^f;^y-7- 

-t?&?K j5k:0*l<w:, ry y ^^/^;n?feSo ^Kfc^TEu -tbb 
fc>&^ -toi&rau rti?)©^ u^/^- #M:Jfc*e4 o%£;_h^tbTv> 

5ii^U\ **3 N _b|B*a^"T* (yy) T ? V ;vm.b\-5^ 7^!);Pi 
15 RO^/XH:^ * y y A^fifeSr*^ 

&?&mfc3SYfZ>\?=./i>%km&{fc (1) ©a^fi^r, i~Jfcfc>t>^ y>/^>x- 
^g^o-7f^77^ (GPC) -eSO^Ufcm*^^* (Mw) 
20 Wi(Mn) (Mw/Mn) tt. #fcPS^&;fr&V^ b< «1 . 

8 7fc?§-T?fctK <fc 9ff*L<ttl. 6^Ttfe^ <Kffc0* b< iil . 3^T-e 

25 *3SWlziS3»tStr^A'3RJI^ (I) o#:TO^■ : f-*f^#fcf!lPS«^v^^^ G 
P C-e&lJ^Ufc#-a\ 500-1, 000, 0 0 o<D$m&U^\^< . 5, 0 0 
0 — 5 0, OOO^^l^fiU\ 
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5 fjflJtP^v^/vmi^ 

io r— m^^^^^^m nmm^^h^m^ -^^-e^^wig 
^ v > 5 pa® ^ a* & 6 o * t~ y y - 9 -vhz>±ib, a* < 

20 ri:^t^5o 

25 V^Vn 5 WtfcSo 
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(Mw/MntfSl. 1-1. 5 U80 &&&&&& tl%> t t -bK. .^S^— 
^oT ry tf^^7^^«^«feJ #^*#*tf*$K> f^^MSv^^^r 

ry \?>"!f=7VZi;vm&m itfi^i^ * ^;v-7°-ciS^^ff $ tit 

• T^C— ( J . Am. Chem. Soc), 1'9 9 4^ 116t, 7 9 4 31 

15 X(M acre-molecules). 1 9 94^ 2 7t, 722 8lt^§ 

4mm%M%iMk LIMM#:lriIit5 m^Wi^^^^M^] (A t 
om Transfer Radical Polymer ization:A 
TRP) #^W£,tb5o 
20 r y If V ^ 9 i^^/l'MfeJ <£> 4 1 ~C % «^ * <f £> 5 V * te^ n ^ >"fb 

Matyj aszewskib, v ?J T — 1r;V • ^ • 0 # ^ ■ 
^tV — ( J . Am. Chem. Soc.) 1 9 9 5^, 1 1 7t, 56141; 
P^l/^a-ZVX (Macromolecules) 1 9 9 5^, 2 8t, 
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7 9 0 11; f'fiy^ (Science) 1 9 9 6^, 2 7 2|, 8 6 61; 
WO 96/30421 #45tff 5 WO 97/18247 &£tft ; WO 9 8/014 

8 0^i|;WO9 8/4 0 4 1 5 I Sawamptob, -*r 9 v \s 
=u — ;VX (Macromolecules) 1 9 9 5#, 2 8t, 17211; 

5 ^igspg- 2 0 8 6 1 6 ; CT¥8-4 111 7#^«»^if bttSo 

&lt^v tr ^ ^ 9 /i^S'n'}'^'^^ ^ "Ci¥^ffl fcs^K i^"cv' N <c ^t<Dm\^ mz. 

#58 ¥'4 - 1 3 2 7 0 6tM(^§tttV^j; 5 J&^ny^^bTK^SraS 

m&mmt x^xm^x^n^iy^com^w-^n^^t^mmmQ 1-271 

15 3 0 6 #fF 2 5 9 4 4 0 2 #5fiBH 54-47782 

20 fe^oV^tftPJ-TSo r 0l^tli-^C^!i^ f n =f^7 JI (= 
N-O-) ^y^Mty tr^^SHt Vxm^&o Z(D£5ti:{k'&Qombl'X 
te, RR^tt&ft&v^ 2, 2, 6, 6-it-l-t:xyi;^t^7^ 
^2, 2, 5, 5 -gm- 1 -tr^P SMfct Kn* 

25 ^^/^#<D^^4mT<^T^=ar/VS^ig^-efe5o*^KJ^- 

y-7^/Hb^t Uttt, IR^tt^tDteV^, 2, 2, 6, 6-7h7^'f 
/V-l-^y^;l/t^7^;V (TEMPO) , 2, 2, 6, 6-fh7 
=c^-;V- 1 - t°^y ^t^V9^/K 2, 2, 6, 6-7f7^f^-4 
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-3r*y— 1 - t°^y ^^r^c^y- v^/K 2, 2, 5, 5-rh7^f^- 

l-t 0 P^^;Vt^7^/K' 1, 1, 3, 3-^f^^^/^-2 f y-f 

m-fh%hZ> 0 =■ hndfi^^ V — 7^^©ftfc!3 ^ HAs-eS^l/As (ga 1 v 
5 inoxyl) 7 P — 9 v^/I^GOgc^ft 7 !7 — 7 ^/V-SrMV^T fcfllfefeV^ 

10 ^^j&SjgMi 

#©^T^/VyN°— ^-ar>> Kit. ^^^M-^i/ b\ v>- t -^/W-?— 

If* (4- t -7*W^n^^V/P) ^^ri/v^ — aj?^— M£ ^"^r 
v^77 — tf*— MB, t -^/W-S-^v^y K t -7Y;W^ 

20 £ 5 ^7^77^fei4ry^#>^0 7^77/vi§^j^^ u 5 5» 

Macromolecules 1995,28,299 3 £ttTV^ 



25 
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10 m^-m^^^si^ 

c 6 h 5 -ch 2 x, c 6 h 5 -c (h) (x) ch 3 , c 6 h 5 -c (x) (ch 3 ) 

2 
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R J -C (H) (X) -C0 2 R\ R x -C (CH 3 ) (X) -C0 2 R\ R 1 — 
C (H) (X) -C (O) R 2 % R'-C (CH a ) (X) ~C (O) R\ 

5 R 1 -C 6 H 4 -S0 2 X 

fgK^UTte, T/V^r^/H, ^tt^y/^K. t Kp^^I, ^/tf^v'X, 

(2) ^-r«3SSr^r-fs^©^^§tts„ 

R 4 R 5 C (X) -R 6 -R 7 -C (R 3 ) =CH 2 (2) 

R 3 {*^K^, Xii^f/H^ R\ R 5 ^7K^s Xte, ^*tl~20© 

20 LfcfctfK R 6 J^ ~C (O) O- (ai^y/I^3E). . -C (O) - bfi) „ 
Xi*o-, m-, p-7x = I/yS, R 7 riIff88Br£\ X(«tl~2 0©2' 

filR\ R 5 oMi^Ltl^ 7k^> xf/l'S, n-7°nt° 

25 /VS. -YV/ptVH, ^yf/H^ ^^ix;i/Sf^tf^^5 0 r 

— jRsS; (2) -e^&ttS. 7/i/^=;H?rft5lri^ti^W»o|r^Jt 
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XCH 2 C (O) O (CH 2 ) n CH=CH 2 , H 3 CC (H) (X) C (O) O (C 
H 2 ) n CH=CH 2 , (H 3 C) 2 C (X) C (O) O (CH 2 ) n CH=CH 2 , 
CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) n CH=CH 2N 




C0 2 (CH 2 ) n CH=CH 2 



XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , H 3 CC (H) (X) 
C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , (H 3 C) 2 C (X) C (O) 
O (CH 2 ) n O (CH 2 ) m CH=CH 2 . CH 3 CH 2 C (H) (X) C (O) 
O (CH 2 ) n O (CH 2 ) m CH=CH 2 , 




C0 2 (CH 2 ) n 0-(CH 2 ) m CH=CH 2 

X 

mte 1 — 20 (D^WC) 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH=CH 2 . o, m, p-CH 
3 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 . o, m, p-CH 3 C 
H 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH = CH 2 . 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n ~0- (CH 2 ) m -CH=CH 2N 
o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n ~0- (CH 2 ) m - 
CH=CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n 
-O- (CH 2 ) m CH=CH 2 . 
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lii~20 (DMWt) 

o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) „-CH=CH 2 , o , m, p- 
CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 . o, m, p- 
5 CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 , 

(JLlB©#5U-:fc5V^-t. Xtei&Ht, H*, X»3^*. n » 0 ~ 2 0 tf)»c) 
o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH=C 
H 2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- (C 
H 2 ) m -CH=CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0 
10 - (CH 2 ) n -0- (CH 2 ) m -CH=CH 2 , 

ftl~20 <D&§fc) 

T/^^S^f f5f i^n^Vfttlt ttij:, isbfc— jt«(3) X*^& 

15 

H 2 C = C (R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (3) 

R\ R\ R\ R\ XteJbfBfcHC, R 8 J£. E^*^ -C (O) 
O- (x^t/^S) -C (O) - (^bS) x o -, m-, p-^;c~ 

20 R 7 riSC^Jfe^. Xii^it 1~20©2 1 TO_h<D^— =r,Hj£ 

LTC (O) Ol^7x=l/yS^^t5^Mftfeft<s E^-a^fc 

$>fc, R 8 iuftc (o) os, c (o) y^-u^mmi^^o 

— (3) ©fl^*&ft#ftfc^^5fcfer^ 
CH 2 = CHCH 2 X. CH 2 = C (CH 3 ) CH 2 X. CH 2 = CHC (H) (X) 
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CH 3 , CH 2 = C (CH 8 ) C (H) (X) CH 3 , CH 2 = CHC (X) (CH 
3 ) 2% CH 2 = CHC (H) (X) C 2 H 5 , CH 2 = CHC (H) (X) CH (C 
H 3 ) a% CH 2 = CHC (H) (X) C 6 H 5 , CH 2 = .CHC (H) (X) CH 
2 C 6 H 5N CH 2 =CHCH 2 C (H) (X) -C0 2 R 9 , CH 2 = CH (CH 2 ) 
5 2 C (H) (X) -CO z R\ CH 2 = CH (CH 2 ) 3 C (H) (X) -C0 2 
R\ CH 2 = CH (CH,) 8 C (H) (X) -C0 2 R\ CH 2 = CHCH 2 C 
(H) (X) -C 6 H 5 , CH 2 = CH (CH 2 ) 2 C (H) (X) -C 6 H 5 , C 
H 2 = CH (CH 2 ) 3 C (H) (X) -C 6 H 5N 

10 TJV^/vm, TV— T9^^S) 

o-, m-, p-CH 2 = CH- (CH 2 ) n - C 6 H 4 - S O 2 X o - , m~, 
p-CH 2 =CH- (CH,) n -0-C 6 H 4 -S O z X, 

'^.rf— ^ (4) tc^-rflij&^^r-rsfe©^**^*, 

R 4 R 5 C (X) -R 6 -R 7 -C (H) (R 3 ) CH,- [S i (R 10 ) 2 _ b (Y) 
20 b O] r Si (R 11 ) 3 _ a (Y) . (4) 

(sfctK R\ R\ R 5 n R\ R\ XttJilBfcPI^ R 1( \ R 11 ^ V^-ftt 
h^Wc 1 — 20 OT/^dr/VS, ^3t$C 6 — 20 (DT V ^Utifc 7 — 20 

ODT^/V^/l^Ss Xtt (R*) 3 SiO- (R'te^PHifc 1 — 2 0 tf> 1 flfiG^flS* 

25 tl5 hPt/^V^n^^l^L, R 1 °X(4R 1 1 ^ 2 mSX^fefelr Z> 4: # % 

K£^U Y*S 2 ^Ji^i-St^Jetb fettle— T*fcott)J;<, M^otV^ 
T^cfcV\ alii, 2Xte 3 3:, b«0, Uli2^f 0 Hi 0 — 19 
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<DmWtX*%>Zo TtfcU a + lb> l-VfoZ>Z.b%m&~r&h(Dh1r%o ) 

— as^ (4) <Dik&m*^fomz.®m~tZ)teh\-£, 

XCH 2 C (O) O (CH 2 ) n S i (OCH 3 ) 3 > CH 3 C (H) (X) C (O) 
O (CH 2 ) n S i (OCH3) 3 , (CH 3 ) 2 C (X) C (O) O (CH 2 ) n S 
5 i (OCH3) 3N XCH 2 C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2 . 
CH 3 C (H) (X) C (O) O (CH 2 ) n Si (CH 3 ) (OCH 3 ) 2 . (C 
H 3 ) 2 C (X) C (O) O (CH 2 ) n S i (CH 3 ) (OCH 3 ) 2S 

(JhfB^^-^^^V^T. Xtei&lji, HHf, ntt0~2 0Olt) 

XCH 2 C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH 3 ) 3 . H 3 CC (H) 

10 (X) C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3 . (H 3 C) 2 C (X) 
C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3 , CH 3 CH 2 C (H) (X) 
C (O) O (CH 2 ) n O (CH 2 ) m S i (OCH3) 3 . XCH 2 C (O) O (C 
H 2 ) n O (CH 2 ) m S i (CH 3 ) (OCH3) 2 > H 3 C C (H) (X) C (O) 
O (CH 2 ) n O (CH 2 ) m -S i (CH 3 ) (OCH3) 2N (H 3 C) 2 C (X) 

15 C (O) O (CH 2 ) n O (CH 2 ) m -Si (CH 3 ) (OCH 3 ) 2% CH 3 CH 
2 C (H) (X) C (O) O (CH 2 ) n O (CH 2 ) m - S i (CH 3 ) (OCH 

(_h|B(D#^^*5V>T, X«^^, n«0~2 0©lt, mf3 1 

— 20 <dMWh) 

20 o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 S i (OCH 3 ) 3 , o, m, p- 
CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 S i (OCH 3 ) 3 , o, m, p - 
CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 S i (OCH 3 ) 3 . o, m, 
p-XCH 2 -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3 , o, m, p-CH 3 C (H) 
(X) -C 6 H 4 - (CH 2 ) 3 S i (OCH3) 3 , o, m, p-CH 3 CH 2 C (H) 
25 (X) -C 6 H 4 - (CH 2 ) 3 Si (OCH3) 3, o, m, p-XCH 2 -C 6 H 
4 - (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH3) 3 , o, m, p-CH 3 C (H) 
(X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 S i (OCH 3 ) 3 , o, m, p 

— CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 Si (O 
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CH 3 ) 3 . o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) 3 S i (OCH 3 ) 3 , 
o, m, p-CH 3 C (H) (X) -C e H 4 -0- (CH 2 ) 3 Si (OCH 3 ) 
3 , o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 -Si 

(OCH 3 ) 3 . o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) a -0- (CH 2 ) 
5 3 -Si (OCH 3 ) 3 , o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (C 
H 2 ) 2 -0- (CH 2 ) 3 Si (OCH 3 ) 3 . o, m, p-CH 3 CH 2 C (H) 

(X) -C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3 Si (OCH 3 ) 3 , 

10 iiB^M^y /H^rftSfi^n^W^i: UTte£ fe^s — jR5£ (5) 
£ § «5t £ ^fi- 5 t> tf* £ ti Z> o 
(R 11 ) 3 _ a (Y) a Si- [OSi (R 10 ) 2 _ b (Y) J r CH 2 -C (H) 
(R 3 ) -R 7 -C (R 4 ) (X) -R 8 -R 5 (5) 

R\ R\ R\ R\ R 8 . R x \ R*\ a, b. K X. Yte_h|E 

15 MHO 

r <d x 5 mk&m.*: McW-mz.®m~rz> & h »\ 

(CH 3 0) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 , (CH 3 0) 2 (CH 3 ) 
SiCH 2 CH 2 C (H) (X) C 6 H 5 , (CH 3 0) 3 Si (CH 2 ) 2 C (H) 

(X) -C0 2 R\ (CH3O) 2 (CH 3 ) S i (CH 2 ) 2 C (H) (X) - 
20 C0 2 R\ (CH3O) 3 Si (CH 2 ) 3 C (H) (X) -C0 2 R\ (CH 3 
O) 2 (CH 3 ) Si (CH 2 ) 3 C (H) (X) -C0 2 R 9 , (CH 3 0) 3 S i' 

(CH 2 ) 4 C (H) (X) -C0 2 R 9 , (CH3O) 2 (CH 3 ) S i (CH 2 ) 
4 C (H) (X) -C0 2 R\ (CH a O) 3 Si (CH 2 ) 9 C (H) (X) - 
C0 2 R\ (CH s O) 2 (CH 3 ) S i (CH 2 ) 9 C (H) (X) -C0 2 R\ 
25 (CH3O) 3 Si (CH 2 ) 3 C (H) (X) -C 6 H 5 , (CH s O) 2 (CH 3 ) 
S i (CH 2 ) 3 C (H) (X) -C 6 H 5 , (CH3O) 3 S i (CH 2 ) 4 C (H) 

(X) -C 6 H 5 . (CH3O) 2 (CH 3 ) S i (CH 2 ) 4 C (H) (X) -C 6 
H 5 . 
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T/V^r/VS, 71)-^ T^/l^/Vfi) 

5 UTfS#fcP&^ TIE© J; 5 ^t><^^M^$tL§ 0 

HO- (CH 2 ) m -OC (O) C (H) (R 1 ) (X) 

tl~2 0©7;^;H, rP-/H, Ty^^/H, mfi 1 ~ 2 0 £>^lc) 

H 2 N — (CH 2 ) m -OC (O) C (H) (R 1 ) (X) 

tl~2 0(DT;^;^ 7 !) -;i^S, T=7 mte: l ~ 2 o d^ifc) 

iilE^^VS&^o^^n^Wt^Xte^^ 
15 LXUmz-mfelstiir > TiE^J; 5^©^M^£;ft5o 



O 




-(CH 2 ) n 




ikl~2 OCQTVl^/V^ 7J1-/H, T^/l^/I^. n!il~2 0©It) 
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o,m,p-X— CH 2 — C 6 H 4 -CH 2 — X 

CH 3 CH 3 CH 3 CH 3 

o,m,p- X — CH-C 6 H 4 -CH— X o,m,p- X — C-C 6 H 4 — C X 

CH 3 CH 3 



H H CH 3 CH 3 

X-C— (CH 2 ) n -C X X-C— (CH 2 ) n -C X 

C0 2 R C0 2 R C0 2 R C0 2 R 

H H CH 3 CHa 

X— C— (CH 2 ) n -C X X-C— (CH 2 ) n -C X 

COR COR COR COR 



CH3 CHo 
, a j 3 

X-CH 2 -C-CH 2 -X X-CH-C— CH-X X-C C— C— X 

II I II I I II I 

O CH 3 O CH 3 CH 3 O CH 3 



C 6 H 5 C 6 H 5 
X-CH-(CH 2 ) n -CH-X 

Mti&m, MM. ^tzltaOm. nl*O~2O0i 
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o o 

II II 

X— CH 2 -C-0-(CH 2 ) n -0— C— CH 2 -X 

CH 3 O O CH 3 

X— CH-C-0-(CH 2 ) n -0— C— CH— X 

CH 3 O O CH 3 

X— C C-0-(CH 2 ) n O— C— C X 

I I 

CH3 CH3 

CH3 CHo 

X— CH 2 -C C — CH 2 -X | | 

II II X— CH— C C — CH— X 

OO || || 

o o 

I I 

x— c — c — c — c — X 

I II II I 

CH 3 O O CH 3 

O O 
o,m,p X— CH 2 -C-0-C 6 H 4 -0— C— CH 2 -X 

CH 3 O O CH 3 

o,m,p- X— CH-C-0-C 6 H 4 -0— C— CH— X 

CH 3 O O CH3 
o.m.p- X— C C-0-C 6 H 4 -0— C-C X 

CH3 CH3 
o,m,p- x — S0 2 -C 6 H 4 -S0 2 -X 
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i^u^ottt, om^m. im^m, 2«<^^ 

10 (2-7^;;^) ^<^y ;x#©@afi£^m]£;ft5o 0^ 1^ 

^l-X?fe«9. £ fe>^£?;£ UV^IBi&^te. N, N, N', N", N"— Ofiff/V*? 
ib^-yji/^W- (RuCl 2 (PPh 3 ) 3 ) tiM^t b-C^f®T?fe-5o /^=!7 

g^^q$tL§ 0 2#<D|£(£>^ b y -7 ^.^jVi^^-y ^ (FeCl 

2 (PPh 3 ) 2 ) N 2«(D~>y<7VKDtf* b y ^m^/V/J^^ ^Hfffc (N i C 
1 2 (P'P h 3 ) 2 ) % 2\W=-y>T)V(D\f^ Y V ^^/V-fo^? J ^^Vf (N 

iBr 2 (PBu 3 ) 2 ) mmtVXtrMX^^o 

25 —/V, t - 7Y^7/V a ^/l^f © 7^n - /^il, 7tf^fP/K 

= b y /k b y /m<D~ b y /v^^ N g^m^/K @t^7^/^co^ 

^*r;v^km^ K zfv t°V-^^— figcDTj— /j^- 
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* U< »5 0°C~ 1 5 0°CD^fe5 o 

5 ^M5 7^^/vSr^$^r^^©]i5^^S> ixill Cu (I) ?r«i LT 
Jiv^cR#<DCu (II') fcfctU Ifftfel©- it£ift&^ v^/vgl i&M&i^m 

^^(Dm^b vxm^my^^^m^tmm^m^m^^mir^mx 

■foZ) (Macromolecules 1999, 3 2, 287 2 #H) „ 

io g^ttv-y /vgcom 

!i, 0tL<fil. l|H^±4. 0 j@«Ts Jt "QUIZ L< J31 . 2j@m-h3. 5 

15 $g^->-y ;vm<D$LW. 

^Mfe^y /«<£>4>&< £t> luteal (£^#0 ©^^ifcS- 
20 _h|a»ttv-y /i^£#^*«{e:^&< t^lf@^ri-6t^/^M^#:(l). 

^t?^ ^) y /v^fi^^sat-rs^&fi, #^¥3- 1 4 0 6 8#<& 

^ #^¥4- 5 5 4 4 4 #H¥6- 2 1 1 9 2 2 IB ^ £ *L 
25 ^^{-^fi- 5 Mw/M n xm £ flZ 2 ^ _b 

< ^mam< ^^t\^mm^mvxv^ 0 ^x,^m^^m< , 
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5 - [S i (R 1 °) 2 _ b (Y) b O] -Si (R 11 ) 3 -a (Y) . (1) 

R 10 , R xl te, v^;fr%l£*i&:l~2 O07;v^;H, ^*§ifc6~2 
0©7!J-;H, ^*t7~2 0©77;^l, Xtt (R*) 3 SiO- (R' 
131*11^1—2 0 (D HBOH^^cUfS-efcoT, 3lHGDR'te|i=F| — t?fcoT^ «t 

10 fSR 11 ^ 2i@m_h#i^i-§ £ # N ^tfrltb Ul^-tfect & < N MftotV^ 

ttK— C*>ot , t>±<,-iftotV^t>J:V\ alii, 2, XI* 3 Sr x £fc, b 
tt'O, 1, Xf*2^r^i~ 0 UiO~l 9©i|(tfc-5 0 fcfcU a+lb> IT? 

15 -V&£tlZ&&&fft>tlZ>o 

35S*t?#s (a+Eb) ^l~5{iOf£H^0^bV\ iflTK^tt^TKSfe^^^ 

y »c 2 j@^±^-r^#^(3i « % ^tt t teiif i^Tfeo t & j: u 

#0*LV\ #K\ (7) 
-S i (R 11 ) 3 _ a (Y) a (7) 

R 11 . Y % a » itulB i IH C 0 ) *C*§^5**ttvy/va£35Sx 
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!&M,Xfo%(DXM& UV\, 

<Dt>(D (Mx.i-£v* v^c^mm t3<D-h<D mx.i-£h])^ h^^mm & 

io ^ m(-PS^:^tL§%(Z)-e«^vN 0 

15 (B) 7k@t*£r4>&< £ & liftSt^/^M^t, -^tfMttv'!) 

^ % 1 ft^- *s y t^m^ >w< ~ ^ >- &■ ^-r 5 ^« & ^ 

§^ 

<f«s#rf feat So 

(A- a) ^S^^S-^teJ: 9 tf^^^fi-^f^^r^-r^^^s 0U*.ltfTflB© 
-j&5$ (8) fcamrkftS J: 5^-^ c f I ^m-^'l4cDT/v^^/vSi:m-^'l4(^'fg; 
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H 2 C = C (R 1 4 ) -R 15 -R 16 -C (R 17 ) =CH 2 (8) 

(5£*K R 14 {*7jC*X{*^^/^*^^b,. R 16 »-C (O) O-, Xfeo-, 
m-, p -7^^ i^3£3r^U R 1 6 XttK#ftl-2 0O2|5 

. (A-b) y tf^^v?#^fi^£ t9 tf^/^m^#:^^i-^^^, fi^ 

ls y 1, 7-^^^c>\ 1, 9 --t^v^^gdJ; 5 frfi^tt^lgV^T/l^ 
15 ~/i^£r^ft< t % 2{S^5{b^£SOS£*6;fr?feo 

(A-c) gjStt©|V^i-AP^yM^>*< liff^t^ 

20 (A- d) £im'&<D^mm-^v^>M;&&'J>t£< t h 1 fi^-TS tf 

fil^®^ — ^ (9) J; 5 ftT/J^-zi-S^i-S^te^w^ 

M + C- (R 1 8 ) (R 1 9 ) -R 20 -C (R 17 ) =CH 2 (9) 
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R*\ R 19 (Dm^m.Bmt UTte, -C0 2 R, -C. (O) RW-CN« 
(A-e) RjS*fe©ii5V^*->^ny>'3|gf^^3&< £ % lfttSt^;^ 

(a- f ) £o&tt<^ffiv^s§-^n < nH^r-rstr^/^ 

10 m^fcs Mx.fi— JRS: (10) fcSV^tt (11) fc^£*L5 J: 5 ftr/^^/v-' 

H 2 C = C (R 1 7 ) -R 21 -0"M + (10) 

(5£tK R 17 . M + «_h|Bfc|^ICo R 21 l4ffll~2 0©2fifi©fiStli 
15 £JUL<0^~ 7 i /^'^^'g-A.-ev^T% £V>) 

H 2 C = C (R 1 7 ) -R 22 - C (O) 0-M + (1 1) 

(5£*K R a \ M + fi_hWBfcl^ICo R 22 f«^1^ Xte^l^l~2 O02f 

(A-g) -7-hy h^e/K©i5^tl^f^f i&ffcr y /kd £ 5 & 
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(A-i) (^^)7^y;V^Dp K©i 5 %:TA>tr~A'&ttWts'*x3pls{b 

(a- j y ^gfe^©T/^^/^#^/^^m*ifejtej^©#^T^s^ 

^nn^-cta (a- a) „ (A-b) <d£ ?t£T>vtr~;vm*:mx-rz>33m^ 

io ^^Mt5riW*u\ Wft^im-efcs^fc (A-b) (D^fife 

20 ft^ftj&fcoSr^-f-^ — Jft^C (12) X*^£tiZ>4k&m&M^i$tiZ>o 

H- [Si (R 1 °) 2 _ b (Y) b O] ,-Si (R 11 ) 3 -a (Y) a (12) ' 
R x \ R 11 ^ Vvf*bfc£Hfcafcl~2 0©T;^/Hi % ^«6~2 
0©7P-;H, ^117-2 0^)77^2, Xtt (R') 3 SiO- (R» 
fii^f$ci~2 o © iffi©£S<ffc7k3ft^-cfco-c\ 3fi©R'li^-i?fcott)J: 

^-T*fcoTU<, M/ioTV^T!) «fcV\, a $31, 2, Xf* 3 b 
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(40, 1, 3U£2£r^-r o Itt0~19©lttfe§„ fcfcb, a+lb> It 

ittbt Kp^7^»^T^, mz—&& (1.3) 
H-S i (R 1 1 ) 3 -a (Y) . (1 3) 
5 (5£4\ R*\ Y, a^tfjfa^lHC) 

; (0) -^tf~/P^ b^^^-^^^odr^^ft:^ 
tfsagtfkftSo S^MW©M©ii:Ltit RhCl (PPh 3 ) 3> 
RhCl 3 , RuCl 3 , I.rCl 3 , FeCl 3 , A 1 C 1 3 , PdCl 2 -H 2 

o, n i c 1 2 , t i c 1 4 m&mfbtiz>o 

15 (B) W (A- g) ~ (A- j ) <Djfm-em^Z>. 7kWi^*:'Pt£< t h 1 IS 

© r PS^ £ & t> <7) -e v \ 

(B-a) 7i?^;H^i- J: t^/^l-g-f ^MtSit, 09*.fifTfB© 
— jt£:& (1 4) {^iffc^5J:5^— ^^^fi-^tfe^T^^i'X^xKBfeSSr 

H 2 C = C (R 1 4 ) -R 15 -R 16 -OH (14) 

(^■p, r 1 \ r 15 , R 16 «±fatinc) 
(B-b) y tr^^9^^M-^^«fctJ tr— /^s-^fr5Sr^-t"5l^^N a-a- 

5 V>J3J5tJ£ •*"-©SJ£**Tlfcfc:* lili 10-^ i/^ir / — 
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(B- c)$Jx.fcf#Pfl¥5 - 2 6 2 8 0 8 $ fr5 P X/P 

(B- d) Mx.tf#PS¥6 - 2 3 9 9 1 2^SM$L 8 - 2 8 3 3 1 0^ 

(B- e)Mx.fi#W¥6 - 1 1 6 3 1 2t^#Kl^$^5J; 5 fcTVPa— /HE 
(B - f ) Mili#li¥4-1 3 2 7 0 6#^#^lc^£jh/5 ±5fc#ife-e, S 

15 (B-g) KJStt©iBiV^*-^T3^^3|if-&Sr^3fe< t h 1 0^1" 5 tr^/V5R 

a-S-ffcK:, — ^ (15) fcagrffettS J; 5 !fe*tllrf tSg^ft^/w^t 

M + C" (R 1 8 ) (R 19 ) -R 20 -OH (15) 
(5£tp> R 18 . R 19 . R 20 te_LlB^IHC) 
20 R 18 . R 19 ©«-?-®3l&£ Ltf±, -C0 2 R. -C (O) R&tf- CN©fll3g 

(B-h) S^'|4(Di^v^^-^ny^-^^^^< fct> HB^T*T5tr^^5R 
25 S^feo 

(B- i)R]iStt©l*5V^*-^n^^Jfe#^*< t%lfitt5^;^l 
W*.ff— (16) (17) fc^^tbS J: 5 ft^S^SSr^rt* 
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HO-R 21 -0~M + (16) 

HO-R 22 -C (O) 0"M + (17) 
5 (5£<K R 22 ^t^M + «tu|B^IHC) 

(b — j ) y yfi/jfyvxtvm&K.z y v~;i>3km&ft&&j$'tz>m^ 
io z.(D£ 5 izfc&mb \^xnm\z.mfeistit£\<^, (is) m^sa-tsA^ 

H 2 C = C (R 1 4 ) -R 21 -OH (18) 

(5^, R 14 ^t5R 21 «Jt^Lfc^©i:^|#-efe5o ) 
_h|E— W3, (18) fc^jh/Sfc-a^ LTte#^Pte£;ft,&V^ A^mM 
15 -r?fe^> ^ kfatb, i o-^yft/-;K 5 --^ir/— T!;/^'T/^' 
(B - a) ~ (B - e) RTF (B- j ) <D £. 5 #7^*^X1- § 

=-^mm^^j^ir^ zk*m& ^\®m& x v ^a-c&s^k (b - b ) 
20 <Djrm&£ 6>fc&*uv\ 

V^©^u\ fW«i«sj;5*«T?*)5^fe (B-i) 
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fis^ls* y — r yi/Tl — tVP^ ^Vl^vM h y — f V ^T1~ 

TIB— ^ (19) <d^w fetL^.o 

H 2 C = C ( R 1 4 ') -R 15 -R 23 - [S i (R 10 ) 2 _ b (Y) b O] j-S i (R 
10 3 -a (Y) . (1 9) 

(:CT, R 10 , R x \ R 14 , R lf \ Y. a, b, H3JL|BJ<:|f?l C G R 23 «\ E 

Slt^ Xte^fRifc l ~ 2 o©2 *©fIST l i@Wiico^-^/^-a-^^A.-e 

l^T%J;V\ fcfcU a+lb> 1 Xfo Z> t &m&-f & (D t -T Z> 0 . ) 
^ (2 0) ^-rt>©35S#tf btbZ> 0 

M + C- (R 1 8 ) (R 19 ) -R 24 -C (H) (R 2 s ) -CH,- [S i (R 1 °) 
25 2 _ b (Y) b O] X -S i (R 11 ) 3 -a (Y) a (2 0) 

(^*. R*\ R 1 1 N R 18 , R 1J \ Y. a, b, 1 , M + «fulE^IWI C 0 R 24 

xi^mmwc m^mmx 1 TvHfe-a-Srg- 

^-ev^fc R 25 te7Klff. ^ltl~10(Dm;H, ^||6~lO 
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©7!)^SXI«I7~1 0 (DT9^^r^M^^-T 0 fcfcU a + 1 b> 1 
R 18 , K 19 (Dm^-m^\^t VXl^ -CO z R, -C (O) R&tF-CN©ii 

5 <<BfcfbBfrJfc*!l (I I) >> 

Hfe-fWJh^Jfc UTtt^ ^fc^fSSfrftV^ Tf-K^Z-Z? PEP-3 6. 
m^^7' AO- 2 3 (^_hV^-rtL^M^XHS) #0D^^-^/W£@£ 
fl5B&ifc?fi| ;Irgafos38, Irgafosl68. IrgafosP-E 

io si; \iis?-\?7~;-;v^mim±Mm&m-rbfiz> 0 ar^-r 

• 2, 6-^-t-^f/l'-4-^Wx;-A', 2, 6 -v?- t —"f^-jV— 4 
15 /V. 2, 2' — (4-xf;V-6- t -7Y^7x/-;P) N 2, 

y^Vtr* (s-^f^-e-t-Zf^x/^/v) , 4, 4'-^^-tf^ (3 
- ^ 6 - t -7f /V7 x y s 2, 5-^-t-7f;w^ Kn^y 

>\ 2, 5-^-t-75/VMFP^/^ hPxf l/^^Ja-^-tr^- 

20 [3 - ( 3 - t 4 t Kn^V7x=;v)7n MU 

1, 6 — ^-V-ls&d — tV—W. [3- (3, 5-v^-t-^-4-tFn 
zc=.>V) /Plft^h] N 2, 4-tfJ*- (n-^-^^/W^^-) -6- 
(4-t Kn^rv-- 3, 5 - S?- t -7f;VT= y / ) - 1 , 3, 
^ y ^ y ^/U-T h 7*cX [3 - (3 , 5 -v 5 - t — -f^fV — 4 - fc 

25 KP^fv-yxx/V) fc°^— ML 2, 2 [ 3 - (3 , 

5 -v?- t -r/^/P—4-fc Kn^f^7xx;v) M N ^^"t^ 

;v-3-(S, 5--J- t -^/^-4-t: Kndr^7xx^)7n K 
N, N'-^^U^ ^W^tf^ (3, 5-i^-t-7f^-4-t Kn^r^-t 
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KPe/yfv^F), 3, 5—i?— t —-f^-As—A — M Fa^i/-^y^7t 
b— S^^/I^^tvK 1, 3, 5— by^^/V-2, 4, 6-MJ 
^ (3, 5-i?- t KP*i/^y5?^) fcT* (3, 

5 — — t —-ff-JV— 4 - t F'P ^r^y ^/V*^ * yfxf ;V) ^/Vi/^A, 
5 hP^-(3, 5-S?- t KB^fS/^A') >f yVTJtV 1 - 

K 2, 4-tf^ [ (tf-^^Vl^;*-) ^fv^] o-^W^— /K N, N'-tf* 
[3- (3, 5 — S?— t — ^^•/V— 4 — t KP=3f^7x=;W) /p^/V] t 
F7^y, by * (2, 4-v*- t -7f;V7x^;l/) -7^r^-7r^ K 2- (5 
-^^vl"- 2 — t- Kndeix^^c^/v) h UT/wK 2 - [2 — fc Kb^ 

10 i/-3, 5-tf* (a, a-^^/WO'S^l') -2H-^y/MJ7 
/K 2- (3, 5-^-t-^-2-fcFn^7x^) ^y^h9 
2— ( 3 - t - 7f ;v- 5 - ^ f ;v- 2 - 1 Fb ^S/7x^/P) —5 
-^pB^y/MJ/y^/K 2- (3, 5 - v?- t —zf^;V— 2 - fc Kb 
-5-^bb^/MJT)/wK 2- (3, 
15 2-tFn^7i=/V) ^y/FUT^/K 2- (2'-fc 

t-t^^7x=;l/) -^y)/ h U p^/V-3- [3-t-^^/V 

-5 - (2H-^/M)7^;l'-2 f/V) -4-t F*B^i/7x=:/I/] 7 

Btft^-F-^y^fyy^y (^1151300) t<Dffi&yo, tFB 

^^7x^/Myy' b !) jy^il^ 2- (3, 5 - v?- t — -ffjV— 4 - 
20 fcKn^^y^) (1, 2, 2, 6, 6 

^^^^-4-^!;^) , 2, 4-^-1-7^7x^-3, 5— 
-t-^/V- 4-fc FB^y/x^- h^flS^tf £>*b5a 

fc^tSiii /^?y^2 00, ;^777M-n, /^y^sp, 

/^7S'^SP-N, / ^ 77 7NS-5 S / ^777NS-6, ;^77^N 
25 S - 3 0 % / ^7^^ 3 0 0, / ^77^NS-7, /^77^D AH (£X±\^ 
T^^Tcrtff^^XH^) % 7f*^^7* AO- 3 0, 7f*^^7' AO 
-4 0, 77*^^7 AO-5 0, 7f*X^?7 AO - 6 0 N T*f% * 9 "f 
AO-6 16, 77**^^7* AO-6 3 5, 7t**^^7* AO-6 5 8, 7 
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7 s % AO-8 0,Tf*X^^ AO-15,Tt*^^^ AO - 1 

8, 7f*^^7^ 3 2 8, 77^^^ AO - 3 7 JiV^Ttl t>*S*{fcX 
|g) , IRGANOX- 2 4 5, IRGANOX-2 5 9, IRGANOX- 
5 6 5. I RGANOX- 1 0 1 0, I R G AN O X — 1 0 2 4 „ IRGANO 
5 X- 1 0 3 5. I RGANOX- 1 0 7 6 „ I R G AN O X - 1 0 8 1 % IRG 
ANOX-1 0 9 8, I RGANOX- 1 2 2 2, I RGANOX- 1 3 3 0. 
I RGANOX- 1 4 2 5WL (£LhVv3**bt> fv* • X^is-Y/UTj ' 
Xf) , Sumi 1 i zer GM, S um i 1 i z e r GA — 8 0 (fiJUiVvftb 

10 << rTH^J (I I I ) > > 

M^rTM^I (III) *rH#b-C fc&v\, rT»J 

15 MxJ£\ ^f/V7^w- K ^7f^7^v- K ( 2 -^^/W^df^/V) 
i/;V7^v- K 7f/^^^7^ i/— b^©7^;i'f3:77;wi ; *JHr9'f- 
f 1-11^^7^1 ; t 7|7f r-fe^vv!) fS—A'Wt 

W^^y rt—zK^ji^^/l/® ; h y ^ l/^;l/*X7x- K M)7f/V*^7 3: 

— b#©y >m^^T/^m > h v * v y hm=^^T^m ; ^y ^y - 

25 y^^w^, r/^s^^-r^ y cz- h y /k #?y * nn7wy ; Sift/^77 
^^/MS; ^y^^w^^y /k # yr/ntri^v^y = — /Ky^ b7 
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ir^i/V®^ T^f^®^ Tif^-T^. 7 ? )VmM(D mMM-h, zc^-Xsl/? 

0^u< ^ pxfv^u =t-/K tfy r/ntrv^y a— /k #?y ^ f 

9 ^^i/>-^y a'*- sv^cdtR y x/V/Ky ;vt r*L£>>Ky ^^TVVsKy 

fed^taicw^ss oo~i5oo o^m-a-^fcSift^BrM^if*^ 

15 4 1 "a l£ ^ rTM^J T & 5 4£#^ rT ^r^ffl b fc#^ Jt ^ b T , 

_h|B^^^RTffi^J(D#:^^4». 500-15000 £fBicUfc^. 0' 
il<tt8 0 0~1 0 0 0 OT'fc^J;!)0*L<itl 0 0 0 — 8 0 0 0tfe5, 
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1^£fe (USP4414370, #HflHg5 9- 6 2 0 7 ^fR, 5 - 580 

0 5 1-313522 USP5010166) i^Tft^ 

jiC^S-^ (tfc) I^ARUFON UP-1 0 0 0, UP-1020. UP 
- 1 1 1 0^*K i?B l/y>7$V^?— (tffc) §£<D JDX-P 1 0 0 0, j Dx- 
p i o i o, jdx-pio2 o^jas^tf e>tbSo ^im. mv&f&mt b-cy tf 

T/V^l/^^fi^ft:^.#^BS4 5 - 3 6 3 1 9-§\#£rHg4 6-12154 
15 #<&Bg4 9-3 2 6 7 3^ #!BBg 5 0- 1 5 6 5 9 9^ #MBg 5 1-735 
6 1^ #HBg 5 4-6 0 9 6^ #f!Bg 55-82123 -§\ #|flBH 5 5-1 
2 3 6 2 0^ #IBBg 55-125121 # % 5 5-1 3 1 0 2 2^1 

HBH5 5- 1 3 5 1 3 5-*§\#flfiBg5 5 - 1 3 7 1 2 9 ^<7)#4M^iClE*c£*L 

-r 26 -o- 

*Sfc3Xtt4©^ft:**36^#fc0*UV\ R 26 (D*#:^|i: Lttt, -CH (C 
25 H 3 ) CH 2 % CH (C 2 H 5 ) CH 2 ^ C (CH 3 ) 2 CH 2 N 

CH 2 CH 2 CH 2 CH 2 -^Wf>tl5o *K y Hr*r*/T As*r V y^f^©^ 

^ ri i mte n <dbm u ^ a>£>&o-cv^%j^u2 sjm ± ^>^m l 
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mkmz&mtef&&&*tt J *'?%z -ch (ch 3 ) -ch 2 -« 
5 ift^-^^rm^ ^^-t 1 Jk5>^& ««p id ir^ * ^ * v ^ m^tmj*v<, 1. 

8*«W^UV\ l. 7TOJ:!)^b<, 1. 6KTM*iff*b<, l. 
5 £ & b < , 1. 4TO#^4U<, 1. 3«T*S*t>0*U 

v\ 

Tm^Srfllv^*^©-^*^ |£j££*bJ&v^s % V—ns&n&W (1)10 
0li^l^LT5~8 0 0M;*B> 0* b< S10-60 Oli^ i£ hfcllj 
15 £L<tel 0~5 0 Ofi*lH5-efc5o 5lt§|5*il?«Wlii LT©^^ 

V) >> 

yrn^y ^-^^T/v^w^mfi^ (iv) « % ±^mn^(o^v *r*s/TA> 

^y ^=¥ixr^arW^fi-aH£ (IV) cd^uos, JRS* : 

25 - R 2 6 - O - 

*«C3Xtt4©«flS**3E35SWfc0*bV^ R 26 (D*#:Mir LTIt - CH (C 
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H 3 ) -CH r> -CH (C 2 H 5 ) -CH 2 ~> -C (CH 3 ) 2 -CH 2 -, - 

5 mkmzmmt£m&&%tt^x% %&fa<b, -ch (ch 3 ) -ch 2 -« 
T^y ^-^^r/i^^i/^^m^f* (i v) w\ sitt^ott)«tfeot 

10 7)>fc, -CH (CH 3 ) -CH 2 -0--T?^$tL§^MU^5L^^-a-#:q3^ 5 o 
]) 3r ^ -> T /V =3r 1/ ^ m m f£ *3 it 5 f n * ^ ^ ^ & i~ 5 ^ t K X 

15 *il^i«(D^cD^^^-e# N — ^ (i) ; 

- [Si (R 1 °) b (Y) 2 _ b O] ,-Si (R 11 ) 3 _ a (Y) a (1) 
{5£<K R 10 s R 11 ?^ ^1^%^||fifcl~2 0<DT/V=3rA^ ^Pitffc 6 ~ 2 
0©T!J^S, »7~2 0©T7/^/H, Xf* (R') 3 S iO- (R' 
te^Sfifcl ~2 0 CD lffi<Z)^b7K*KT?fcoT, 3H<DR'«|H — T?feo-C% J: 

fc«fcV\, Y^TkmKX^DTK^ttS^^b. Y^s 2l@i^_L^-r5 ir^-^k 
ft|-tfcotU<v M^oT^T^ aiil, 2, 3U33<I:. ^fc. b 

teO, 1, X»2^^1- 0 lftO~l 9«T^5o fcfcU a+lb> 1 "C 
25 &Z>zk&m&1-%-b(Db-tZ>o } 

xmtsti&m&miTtbfoZo 

M^M'^t bT«, Tk^M^s 7;^^^ Tv'/^J-^S, 
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^Tk^te^yfcmaSEu l ^©^JfcJRK^fc 1 ~ 3 |S©ttffl-e3fe^6 £ i 

5&S0*UV\ WfcU (7) 
10 -Si (R 11 ) 3 _ a (Y) a (7) 

(5£4u R 1 \ Y> a fiu IB ^ m Co ) T^£ft5$i»l4^y ;vS^> A^tf* 

^littv'y tfV Jr^rZ/T^vi/^m^W- (IV) l^ffefcD¥^ 
20 Ut^4< lfla^^i-S^ ©t?*>t), l. l~5fl©|6IB"e#|E*t-S©38SJ: 
5 0*UV\ ^y^:/T;^l/^l^#: (IV) 1 ft 

^ y frmvm* 1 5 £ . mfcm^-tftfcte t» % 

25 y /wsri. # y t^^T/^w^iM ( 1 v) (o^m^m^. 

^s^ttxftilftft&fc^^ftsfli^^^fts^y &*i'TA"*u>'3ikm& 

ft: (IV) ^©fMIIt^#< fr5fcJ6, if5#t^T\ 
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^D^mi^yll^ (IV) ©ifcW^H 1 :!: (Mn) ^ LTtttt 

Rte£;h/f\ — ^:W^^ N 500~ioo, oo o co|5ffl-efetL^j:vs^^ 

l$<D*&m^mfc^(D^J>>WVk(DMfatb^ 2, 0 0 0-6 0, 0 0 0 OtSH^^^ 
5 5, 000 — 30, 0 0 0 COfSH^ J; 9 L-V\ ^*5*^K^*5V^T. 

Jify t=¥v'7;V^^^l^ (IV) ^^PA&^-Mte. ^/W^^x^-^a 
>-^n-^b^:7^- (GPC) ife^J; «9 ^^l/>-^T?^fefcifit^fc^ 0 
^^^^^^©#1^©^,^^^^ (Mw/Mn) {3:/Jn£V^<£> 

io «ttv/y/vs^^ri-§^y ^^^r^^i/^-^fi^ ( i v) wii^Sr 
^■f-5* o y ^-^^T/v^w>-^«^#:fc^'i4^y ^mzmA-rz,?. tK^^ 

15 1 -197631 %tm$B 61-215622 #^Bg 6 1-21 

5 6 2 3 -^tel&RXFWmng 6 1 - 2 1 8 6 3 2 fcM^ $ fl 5 tftV? J 

y >XT^^mmm,<w^m4 6-27250 ^#;s.T*<ifr&Hg 59-153 
3 6 ^mm^m^^n^m^m^T ^b^mm.'wm^ 1 0-27351 

20 "5#§r^^5o HJBiu MM^T W^ttl^iVN^^^^ l 
v> 0 aMBtefP ^S^^y t^V7;^w^l^ (IV) <£>5H^* 

(f) mm^m&m^mm^ir^^v ^^^T^u^m^m^-, 
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(g) jm\z7km&, ^^^m, y^r^-vmm^mm gb*t, 

M£.te\ N- (p-T^/^A-) -Y-T?/ynt>fy7i h^v^^^ N 

- (p-T^/^^vV) -y-T^y/nt^^^v 5 ^ b^v-y^^ y-T ^ 

tWM)^ Y^l/i/v^^ y-tJVjj-? h^v \i°/vy^;Wy h^-y^9>^(D 

- (3, 4 — u^^r-y/U) ;V MJ ^ h dp ^>X9 ^/^c^^/K^v/ 

If ^/va^fPK-^v^ ; y- ^ n n tVP MJ^ h ^>v-9 

; y — fy^r^— h -yn h y ^ d^v-y^ ^ y 
vr^- h^a tvi^y *^/u*jy h ■^r-y-y'y ym<D4 y s^r**- h-a-^y^ y 

25 ^-=3r-yT/V^l/>-^m##: (IV) tfXgfl!*^ ^-^M&fc (1)1 

0 0m*§|3fc>ftbT, 0~ 1 0 0 omM^^mWHf^ U< , 0. 1~10 00 
m*tl5(OtBffl^ £ 9 b < . 0-4 0 0 m*g|3£>iaB;^ £ t^^t? * UV\ *K y 
^-^i/T/V^V^^M^#: (IV) flS 01 *gRGD4§-£\ o£ ^JEL^l^^c: 
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}-t>^ffi-e^§ 0 Tt^^Tsv^is^m&w- (iv) ^ffiifct^tt ^ 

5 <<Mt4v-y ;H^ft5I^#: (V) >> 

^$V(Dy*jjj;vm&mz.& ^n^fhtz.m^w- (v) ^mMis^zz. t&~e%z> 0 
y /^r/v^/v^^^^m^ (a) (ar. ra-^#: ( a ) j 

Lfc (^) y /^T/l/=¥/Vrc^^/^lt^#: (a) ^ffffl-TS 

15 mfjm%fe'm$&mz.f£z> 0 

( a > <z>#^gu3\ din rt$ (iv) ^ t (Dmrnk, mmwKom&fr h . 

20 9~2 0©T;l'^;H^tt57i!' y /^T/^^ryV^^^^^.*^^^^/ 
25 TVH^-jft^ — (23) : 



WO 2005/075562 
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COOR 



27 



ifrlB— ^ (2 3) ©R 27 iU!l ^^vV*. /n^S, 

M)f>/^ -t?^vv£. ^r7!)/H^ if7*= /I'g^o^iSti&l ~2 0 (DT 
/v^/v3ESr^W5ii:*ST**«o fc*3— jRsS; (2 3) ©¥ifr¥ft^ § ft 5^ 
/v^i[4iiitt)J:<^ 2MJUbJBv^T&«fcv\ > 

x y y /Hft n - r y y y y^/K t y y /PBfc t - :/=fvk r y y 

A'Ifen — ^dp-Sz/K T^y/«^7°^K Ty y /l^2 -rc^-yv^dr >>/K T y 

y/i^/~/KTy y /i^-t^/kt^ y/i^y^-wKry y/«^y y/K 
r y y h y "7* r y y ^ y ^ r y y ^gHr -tvk r y y 

15 ^f7!)/K T 9 y /V^<^~ /K Ty y /l^tf y^~/l^£#&f £^ 
<5 0 

y yy y /^T/V^/^^y"^*^^^ Ltft, 

j£<^-e#, 99 y /v^y^/w yyy y/v^^/K yyyy^-gi 
n - hvk y y y y ;nt n - y^/K y y y y /Hfe>r y y^/K y y y y 

20 ^ t -y*^/K y 9 9 y ^Bfen * 9 9 V /v^^y°^vK y 9 9 V 

& 2 -s^w^ ^v-/K y 9 9 y /v^y ~/k y y y y /v-^t^/k y y y y /i/ 
^y ^t^/k y y y y !>d/k y y y y /^wt h v t^wk *99V /^wt 
$ y *?vk y y y y /nfe-fc^/K ^^^p /i^^-^t y /k y y y y 
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10 /i>mm<DT? v Asm-* r? y/vr^ h\ ^ ^ y/i-T3: h\ N-^fn-;v7^ 

K ^y ^ 9 J/^^9 9 V 1/— h^c^^v'S, ^W^; /if;k7^ 

15 99 y ^©jk y ^-^rzy^-^-u^m^^t^^-M.w-i^'DmT 9 y 

(a) o^ft^m^tt. ffl^ B«Jl!:J:!9 3B*ii-5©dS^I!l#©|ffl-eW: 
0 °C^T t Jfctfcftrt&v > % <E> ^ j; v \ 

^^w^ii#-e©^[3|z^f^^*^ 5 oo~ioo,oo o©t>©ds^ffl"sri6^*> 

25 So (a) tt«^*©#t5Wtt^6>r±»5p*&^ : f-*3, o 0 0EJUhaS#£ 

U<, 5, 0 0 oeJLJbsftS «fc 5 0* LV\, 

a-a-f* (a) w\ y e^^^^^/kM-a-^cD^^/^a^, M*.ri, ih$p 
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io ^J^ffl-rscoW^uv^ 

(h) mswri^ tt»v'!J /i^^^r-r^^^^^r, 
¥*^^«-^$^r^*^fc^tti/y /^^#Ai-6^*. (i) mm&wi 
z>it&m {.m^r^v^m c#^r. y/^r/i^/i^;*^/^*^ 

(^ym-Mt-si (och 3 ) 3 m&^firz>4k-&m) 
20 t gjs $ v' y /H^iAt 5 (j) m-^tt^fp^ 

/xteT* ^ ^ y /^r/i/^/v^^^/^*^^ ^.^utt^y 1 ^fcfc 

(H) lEic^S^M^ LtfffltS*^!) /«£r^T1-5^/V#:7^ 
Asff-As*?* Y^-y^y^, y-*;v$j7 V7u yf?v Y ]} ^ h^^v^^^g-fe 
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(I) IBiOAM^A'SfDit ttfi, @*<^<D#£^:b^sfe5;^ 

hm%hlf%Z.t&-V%& 0 ^tz.m(D-mb IT, #BBBg5 4- 3 6 3 9 5 
5 ^fR^H^ 01-272654 #PH¥ 02-214759 

(h-s i)^fe(f5iim§,r©i^vi i imm^m<D^^r^\ 

10 ^ (24): 

CH 2 = C (R 26 ) COOR 28 [Si (R 29 ) 2 _ b (Y) b O] ,Si (R 29 ) 3 
- a Y a (24) 

(^4>. R 26 fi7k^^-x«^^s; R 28 i«li~6©2i©mi/ 
r 2 9 femm^femm^mmwa 1 ~ 2 o ©ttt u < femm&o 1 «<£>^r 

15 iiXft M)M/v / n^v'S/5^Iffll5i^^to Y, a, b, IteitufB 
tlH Co ) 

Xtt— ^ (2 5) 

CH 2 = C (R 26 ) - [S i (R 29 ) 2 _ b (Y) b O] ,S i (R 2 9 ) 3 - a Y a (2 
5) 

20 (5£^R 29 , R 2 6 , Y, a, b, lfiBUWBtlRlCo ) 

y ndr^ya fcVl^ 'T'/Vi?* h^riXv'^^ y— ^ ^ y n^i/^n fc° 
7V h y m b^^i/^^^coy-^ y n^i/^n fcVl-T/V^/^^Ky T/V^^riX 
y-T^ y n^ixr/n fcVV- MJ^ h^rv^^^ y-T ? V v^^^u t? 
25 tV^^tW* h^is^^y-.y-T? V v^-i/^v fcf/V b yen f^^^^cDy 
-7-^ y n^^^a tVl/TVV^/l^ y T/^=i 3r ^5 V, ^f=-)V h y ^ b^v^ 
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10 ^ 3 ~ 3 0 0 Il^tfcS © LV\ 
<<»3R«'ffe:«jK (vi) >> 

^K^^stts^ttm^t-^^ JE^ft^ffi-fcftbJft (vi) ^ut^I 
v\ 

^Ittttl (VI) i:LTfl MxJ3\ ^^vHB^fri"— K S?:/?vWg 

/w i/> — b „ e^^vv^vV y ^vi^ b „ s>:/^vHB^ b y w 

20 f^i^sf/i^i"- Ks^^^vtts^y^^vww- b^co^T/v^/v 

b\ s^^/MS^iM b\ ^y^A-fii^l^ Ft7^ 

x?T/V*/vm,jr*-y-4 b\ i?TA"*A'M&T'teT*- bf0 4tt^Mt s X b 
25 ^b^^-v^^, ^f/VMJ^h^7^ J?7x=;V^ b=¥^>7^ 
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io i © t t % , t'x r-fe f 7vr t h-i— hm<D*u— h^m^mr^ 
rtb^><7)^^bM^ (vi) ra\ WeffflLtt)J;<, 2®^Ji#fflUT 

15 &£V\ 

^©fig^fig'fbftb^ (v i ) (Dm&m^ \?=-^m&w- (Dio oa*g&M 

^Lto.l~20 mMnUMamt. U < . 0 . 5 ~ l o MMU^KM^ bv\, 
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<D&-emfe< Mts^i tas-c^s, 

g^&;7*^7 5^ t^f;i/7^y, y^y/i'T^, ^W^, 

^/V- 4 - ^ 5: /K 1 , 8 - 5?T *9* fcTV^ n ( 5 , 4 , 0 ) !7 ^7* 

(DBU) m<OT ^^y^h\^m, $>Z>W±Z.tl!b<DT ^^^\i&y!)<D% 

lf;VMJ^ f^^>7^> N- (p-7^yxf;i/) -y-7^7 7°nt>^f;l> 

^y F^7>-f©7? ;l^ft§ v-^^Tj^yy y^j;f©^7/wi' 

mm (vi) fc#ffib-ctm\ ~ ©*fi^M£©iai^*te, t^/v-mm-^ (1) 

1 0 oMMMfcXtvxo . 1 ~ 2 0 &MM&9ti&&& U < N 0. 5~10I13 
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5 S; (26) 

R 30 C S i (OR 31 ) 4 _ c (2 6) 

$¥n^(omt7m&-ch v , r 3 °xiiR 3 1 a^at^t 2 ^imq^i-s t # « N 

-^tLfetelH— tfeott J: < , M^oTV^T & «£V\, cteO, 1. 2, 3 (D^T 

15 ^m<D^ — (2 6) tfKDR 30 ^^^^:6 ~ 2 0^7!) ^;Ht^)5fc©^s 
-(7)^-f ^b^©IH-^i», t^^mfi^C I ) 1 0 OlI^I^LTO. 

20 oi~2o aagimjttfw^ u < . o. i — io uv^ 0 ^-r m 

51 eft^^{fiTi- 5 ^ £ a* § o 
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y^yjj i/^y itft y — r yyr*— h/p b y y 

h=3f yyy y^ y — f WT^-b/n M;V h y ^ h^r^7^ y->f 
5 — VJ'nMjVt^'sW^Y^yy^y, y- ^ y v'T^ ^- h y n t>^ f ^ 

b^ryy^y, y-T5 //n tVl-y f/Vv^x N- (p-7 5 

y^i^/V) -y-T^y^n^MJ^ f^>7^ N- (p-7 57xf/p) 
10 -Y-7^/7°n Wf;^y b^i/;/7y N- (p-T^y^^vW -y— 
S^nM/VYy ^b*yy?y, N- (p-7 5/xf^) -y-7^/7°n 
fcVvy ^/Vv 5 ^ h^rv^^y-, y-!>W F7°nt°;PM)^ h^y-y^>\ N- 
7x^V-f-7 5 7 7°n fcT/P h y y N— <X^/V-y-T 5 / y* 

a tr/i^h y y b^y-v^y. N-tf=/^^^/v-y-r^yy p ntr/^h yxh 
15 ^^^7^f©7 5; yK-^ryy Mi ; y-y /V7>y° fy°n h y y h^^^ 

9^ y-^/^7°h^n y^ f^y>7^ y-^/^/b7 P n fcWy f- 

77 y" hX-a^T^^^® ;y-i^y;> K^v-^n h y ^ fdry>7^, y-^y 
is K^yy°n M?v h y ^ h 3^y-y =7 y, y— ? V v- F^r^n fcVl^y ^vl^y h 
20 2 — (3, F P ^ b^-yyy 

y, 2 — (3 , 4 — ^sK^VS/^ n^dr^yl^) xf/vF y f ^ixiy^ y^(D ^ 
^^^^y^ig;p-77/V^i^^/V b !)x h^ri/y^y. p-^/V/}^ 
^xf^7x^;Hf'7x (2 -y h^-y^ b^-y) is^y, N — (p-#/V/]^-y 

y^/v) 7$/xf;v- 7 - T^/y"n tr/vh y y h^^-y^ y^tf^/v^^y 
25 ^7^i; ^/vhy^'fdri/^7^ tr^w f y ^ h^y-y^y, y-y yy 

V ny ;v^-^yyu\f;v^^-/v^>^ Y^-yyyy^ Y -77n-f^t= 3 riX^at 0 

/i^y ^yu- h y ^ b ^yy v y%?<D tr = /i^^^fpS^-^y^ y|g ; y- y n n y 
n mas v y y f^^e/^y#o^n<7 i ^'a^rv'9^; h y ^ ( h y y h^y^y 
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iiBix^^^y^y ^^©tt^Mtt, tf^/^m^f* (1)10 om*fu^ 
*tu 0. 1 -2 om*fi5^0^ l< s 0. 5~ 1 om&w& vm^ lv\ 

Mc*/*-^ ifetr. r^y/K ^y^^^/v^ ^y^^-i/^^ *Ky :/n t° i/:/, 

5 ^^tt ^riRiJi^^ra^iie)^, ±f5^^'i4##^j © 4> 1? t> y >- 7j v -f y ^ 
#x «tt^y7J, ^tt^yTJ, ^Mi^y^, kpw astyk-wsi, -^ 7 j< 
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io y#, «fc»tt^y^, unm*^!**, MtJc^-y^ ^tk^sl # 

§&mmfrhm\-£tiz>mmtf&mMx*% z> 0 itmmm (betk» 

J; 5) &5 OmVg^ iiS5 0-4 0 0m 2 /g. £?H;b< Ht 1 00-3 

15 is? i/^sfrsvtf y >>^if ^ N varum/ aK y ^>^cd^^*^#j-?? 

*$£tt<£>ifGV^y ^m^AW^J: VMcfcmfrMb VXfe^mz.mfetStifJ:^&, 

©lot^5 0*v'y^tl:Ii©Ni p s i 1 hth& 0 #ic t ^ — A K 

20 i/y ^7(-oV^T«.— ^C^^-<7)2p^^^5 nmK±5 0 nmKT©k^^A Kf 
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&v^ N ^^u^m, jjyv^wt, ^^v>-m, ^^"fti^m, 

mm<Dmmm ; ^n^mwjm^'r h y # y ^ a#<^^ ; -^ibjjij^g^T 

<d~)~ v y >>A4^ # y ">AM©«t^^T;Hi^^y#ffiStti ; f fcr^ 

15 y»>A^ N ^ y ^A^^^/^^M^^-^^^^^^tffe^So 

icD*Mffl^!iO^LSI*«. ^^^/^->^A}31^j-b-r. 0. l~2 0li°/ 0 © 
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5 b<, 2m 2 /g»±50m 2 /gTOJ:^fl<, 2. 4m 2 /gK±5 0 
m 2 /g^T#S£ l£ L< . 3 m 2 /g^±5 Om 2 /gKT^#W?l UV\ 

Jfc^®5ffifl5 1 . 5 m 2 /g*?fi© incite, ^96:#^^^^^v^r kfrh 

^^ffia^fi^^. SS5£:fr$fe£ ttj IS K 5 10 1 ^ipCT^To 
0 0M&fflV^CD/$S£?^ bV\ 

20 ^te±A«•^ffiV^§m^<Z)»*^, fc^/V^S^ (I) 1 0 OMrgft^LT, 
3f5i^#^:5~5 0 0 0 MAU^mB'VflzFB'^ Z> <£>#S#?^ b < JO~2 5 0 0l 

*su©iSH-C'ttffli-«©^ J: «?iSf*u< % i5~i5o ommwrnm-cmm-r 

8lf#t^^ ^*tt^»^*'l4(D^#gl^:^^E^-e^V^r ^^fe «9 N 5 0 0 on 
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fgffi^ 7 — (DMcmmftl (CMC) ^|5«c$ttTV^ J; 5 WMft 1 mm« 
T\ L< 5 0 Oixm^T. m^fc^ L< J3 2 0 OnmJ^T©«®fc^V> 

T^&sm/J^^^fflv^^ li\ 

Al©t;W^-Z- 2 8 N EMER S ON&CUM I NGg©M I CRO B 
AL LOON, P I TTS BURGE CORN INGl©CELAMI C G 

15 LASSMODULES, 3Mf©GLASS BUBBLES^>U^/^ 
LT»M©Q-CEL, icip#ir^ >- M©E-S PHERES, ^9 
4T yZ/^^tV—lsh tt, P F AMARKET I NGl©CEROS PHER 
ES, FILLITE U. S r AS© F ILLITE, 7;V^t/^-yt L 
TBgfp«XM^BW, v?^^— T^/l— LTZ I RCOAl©HOLLOW 

20 ZIRCONIUM S PHEES,*-*V^;Wyi Lt^tf li? ^ 
X7x7,GENERAL TECHNO LOG I E S —tf* 7 ^ T /^Tfflfe 

:v^M^~e^, H&SI^tt^^— >-^«^^7— ;Vs*;V— ^ N ^/K^v^/l/— ^ 

25 ^^^vi/— ^ # , ^BrMtt^/v— ^ ic tef - 7 ^ N y ^ ^ i/ ^^/v— ^ N 
*Ky ^ ^ y Y'W^-i/^ t^/vr^a-zw^wy, x^u^-t? 
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Fl©UCARMPHENOL I C MI C.ROBALLOONS, 
^^Is^/V—l/b LTEMER S ON&CUM I NGiCECCO S PHE 
5 RE S > gL$t'*A'^-l'b LTEMERSON&CUM I NGlCECCOS PH 
ERES VF-0,t7^;Wy^lTD0W CHEMICALlOSA 
RAN M I CRO S PHERE AKZ O NO BE LSd^/^t/K 

CO POLYMERSS^DYLITE EXPANDABLE POLY 
10 STYRENEJASF WY AN D O T Eg© E X P AN D A B L E PO 
LYSTYRENE B E AD S Vis— T ? V ^KlJSB 

*^^I©SX8 6 3 (P) ^ mm£frhX\<^ 0 

20 ^/w- ^o-g-^r*». ^^PS^^tv^v^^t-^/^a-a-f* (i)io om*§& 

J^LT, 0^ L< «0 . 1-5 OJtlrgfk Mfc^FH; L< {3 0 . l~3 0lt^J 

25 fi*gp, u< ^5-3 os*«wi§: bV\, 
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*c-yi/9 l/^(DT ;V$c;VT sV^-Zci/Z/? ^IK; y^n^/ ^-^^9 

5 y^n^/^^->^>'#(DT/V d r/Wy7 P n^/^v'v'7^ s y- y* U K^r V 
:7 s n fcVl/y f/vv?^ h^^^9>, y-i?y is K^r^^n tf/l^ hV * 

y b^^v^i^ y-tAsij-f h^v mj y b^i/v^^, y-y/^y 

15 mfeffiBM^ mzmfe&foft^&^-^M&fe en 1 o oituwi 
t, ^f^b<«o. i ~8 oMifu. m^m-t. u< «o. i ~5 oMMn^mm 

-c^ffl-etSo r©*«so. im*W*» , T?tte*'fb©Sb*^/h*<> soil 
20 <^7; > 

^fcifl©^/- /vae&^5{b#fcira\ WKURj£&*i/t\ tibial 
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60 



(CH 3 ) 3 SiOH. (CH 3 CH 2 ) 3 SiOH N (CH 3 CH 2 CH 2 ) 3 Si 
OH. (n-Bu) 3 SiOH N (sec-Bu) 3 SiOH N (t-Bu) ,S 

iOH, (t-Bu) S i (CH 3 ) 2 OH. (C 5 H n ) 3 SiOH, (C 6 H a 
3 ) 3 SiOH, (C 6 H 5 ) 3 SiOH, (C 6 H 5 ) 2 S i (CH 3 ) OH N (C 6 
H 5 ) Si (CH 3 ) 2 OH. (C 6 H 5 ) 2 Si (C 2 H 5 ) OH, C 6 H 5 Si (C 
2 H 5 ) 2 OH. C 6 H 5 CH 2 Si (C 2 H 5 ) 2 OH, C 10 H 7 Si (CH 3 ) 2 0 
H (fcfcU ±m^C 6 H 5 fe7 3z~sum%, C 10 H 7 fe^-7^/um$:7F-f o ) 
m<D£?te (R») 3 S i OH (fcfcl^cfV R"«|H— XttIt©ttX(i^t 

H 3 C /CH3 II I V \\ 

o o 
/ o \ 

* C X OH 




CH 3 
H 3 C^ / 

.Si— O. 



.CH 3 



O Si 
H 3 C^ I I \ OH 

H 3 C O-Si 

H 3 C CH 3 



CH 3 CH 3 
HO ° — Si— 0-Si-CH 3 

>i o o 

H 3 C 0 _ S j_ 0 _ S j_ CH 
I \ 
CH 3 CH 3 




CH 3 



H 3 C 



Si-O O-Si 3 

q Si P 

\ / \ / 

^Si— O O— Si-CH 3 
H 3 C \ / 
CH 3 OH 



H 3 C^ / CH3 H3 °\ / CH3 

Si-O^ / 0-Si-0 N /C H 3 

O Si Si 

V. j \ / \ 
.Si— O O-Si— O OH 



H 3 C' \ 



CH 3 



H3C CH3 
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CH 3 

H04Si-04r-R 
I " 
CH 3 



CH3 CH3 

I I 

HO— Si— 04Si-04r- R 

' I n 

O 1 



4 

H3C Si CH3 

6 

T n 

R 



CH 3 




H04si-0-)p|-R 





CH 3 





CH 3 

HO-(Si-CH27^R HO-{Si-CH27^-R 
CH 3 



CH 3 

HO-(Si-<\ /M 




CH 3 



CH 3 , . CH 3 



HO-{Si 



CH 3 



Si-CH 2 CH 2 -)- 



CH 3 
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CH 3 
HO-fSiT^CHa 

CH 3 
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HO-(Si^CH 3 



CH 3 CH 3 
HO-(Si-0-<x />-07^-Si-CH 3 



CH 3 



CH, 



10 



CH 3 



CH, 



15 



HO -{Si - O iCH 2 )- O )— Si - CH 3 
I m n 1 6 

CH 3 CH 3 

ufc{b^^^^-e^§ o ^©5^TfB— ^ (2 7) T?^$tL§^#>^0 

(R 32 ) 3 S i OH (2 7) 

R 32 «, tf~,i^ t-7Y;H, 7 rc~/i^Wi; L 

JLfB^f*!^ lfi©^?/- Steffi, tf^^ma^f* (I) (D 
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^ fc, h BiJfcir 5 t K X 9 ^ ft Id 1 m <o *s =y J —^m^ir 5 
lfi©i/7y-;H%tt5Mli (Mfrftm&fo®) ±m—®t&> (2 7) 
6 J; fl£5£ (2 8) ^§tb5^#f^lcTSE©'fb^^^f Sii^ds-e 

N, O-fc*^ (hP^f/^JJ/V) 7tF7 5K N- ( h y ^ ?VW> p JtV) 

r-fe hT5: Kn tr* ( b v t^tvi/y /v) y y 7;vtn7t hr^ h\ n-^^ 

/v- N - h V * ^'/Viy ]) ;v b V 7 ?v$r. n T-fe b T ^ h\ tf x hV^- f-^y V tvffi. 
m, N- ( t -r/^vU^^SO'v'p/VO N-^f;H!i7^tn7tfTU\ 
(N, N-^f^75/) hy^f;^7^ (N, N-^xW^y) h 

U ^ f A">5 y v ^*t^ f />t?^5f 1, l, 3, s-fhy^^/w^ 

^f*^ n- ( h y ^ ^/v-sx y * ^v— /k b v * f-^y y ;v v v -y/vit 

-fey y<D b y ^ ( h y t^svyy ;v) itm, v v ^^n-^n^yiD h y ^ ( h 
y ^ ^/fe-> y /v) y .x y h— /v© mjt. ( h y ^ ^vv~> y /v) \y> 

^y^iy^D h-;KZ)r>7 (MJ^f/^D^) itm, (CH 3 ) 3 S 
iNHSi (CHj) 3 > (CH 3 ) 3 SiNSi (CH 8 ) 2 , 





O 



ii 



F 3 C-S-0-Si(CH 3 ) 3 



O 
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H 3 ) 3 SiNHSi (CH 3 ) 3 ^#l^tLV\ 

5 (2 8) •C^^tl5{^ft^f^LV\ 
( (R 32 ) 3 S i O) q R 33 ( 2 8 ) 

R 32 «_h^Ufc%©t|^l#-efe6o qf*IEm&. R 3 3 ^tt7K3fr^r 

A^^fe — «3VM3^T<D^f£7Kl?i&l^fc*&;^1^ ) 
R 32 te, ^f^I, ^^/^s tf~/l"S. t -^f /V'S, 
10 <, $ £>^y^VVM*0;£ LV\ • 

(r 32 ) 3 s isii, 3i©R 32 Mt^f;n-cfe5 b y t^-tvi/]) ;vm&m 

ifcfc, q 1 ~ 5 Wife UV\ 
_hiaR 33 ©S5fe^^6Stt7Km-^^^i! bTte#M^£;ft&v^ $J 

?tfc£, y ^ y *— /k — /k n-^^y-/K i A\ J 

^> f y ^fn-^n^^ y ^ y /i/^<£>T7k=t— /l-ig ; 7m / 

20 —/k. ^vy*— /K tf77x/- 7^A, t Fn^/ yf ©7x/^i ; m 
^nt 0 ^-^^, 7^y^^s 7>rTyy^ T 

yy^^ ^^D/H, ^w^il y/^E y ; i/7i, y^tT^s^ 
iyx-vm.-m^M, =^y^ T^tfygi. -^w^^l 

ri/7^;^ h y y y y h^^^/V/f^^g ; T^^e— T ; y^/i-T^ ^ 
25 ^y ^vvt ^ >\ m^v^r 5 >\ s^^/kt 5: >\ n-^f^r 5 >\ >f 5 ^y 

-yHg<DT^>HI ; Tir fT5 K, ^VX7 ^ K^<D|£T 5 KI;S^ N, N' 
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_LfB— j&5£ (2 8) X»m&thZ&ftbBLf&-rZ>Ztfcl:yfr^ftKim<Di<'7 

m^K, V V * f-Asi/ V 7^? n y K4>^ ^vv ( t --ff-tv) */ y ?v# n y y?m 
<D£Dt£^y ;vitmk-hm-£tiZ> (R 3 2 ) 3 s iliHI^n^ylfoffitt 

l)?)o ) o 

_LiE— jRS(2 8) ^*£*i/5te^*&=Mfcftfc«^-*"5^ TPn^M) 
10 ^y^i/y/V) T-fehT^F, tf* (fMf/^y;l/) fy7/PtnTtfT5 

K> n-^^vv-n- b y p^/i^y h y 7^n7t hr? h\ tr x b y y 

^/Pi/y/vM^. N- ( t /V) N-^f;^M)7;vtPT 

tf7 5K, (N, N-'^W^y) (N, N-> ? ^^- 

7^T^•/) h y ^^t^f/V^77fy> 1, 1, 3, 

15 ^^/v-v'v'^l?^ N- ^f5^/- 7K Ml^f^V? 

^ ^ y — h y ^ ^7^-> y mym, 2 — a^vw^^v b y * t-jvi/ y 

;H^> (hV * ?vV"> y 7P) ft;<&U MJ^fn ^7*n/< 

h y * ( h y ^ ?vw>y /io -o-^y * y y—;v(D h y * ( h y * 

— jRS; ( (R 34 ) 3 SiO (R 35 o) J t DT»*tCi:^T?t5J:5 

frfl^^ CH3O (CH 2 CH (CH S ) O) 5 Si (CH 3 ) 3 , CH 2 = CH 
25 CH 2 (CH 2 CH (CH 8 ) O) 5 Si (CH 3 ) 3N (CH 3 ) 3 SiO (CH 2 
CH (CH 8 ) O) 5 Si (CH 3 ) 3N (CH 3 ) 3 SiO (CH 2 CH (CH 3 ) 
O) 7 S i (CH 8 ) 3 
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io -hia^fb^tD^-e^s n, o-tf* (h^f^p/v) r-fehr^ h\ n 

- ( h V * y /v) T± h T =• H\ h!)^ ?vw> 9 >V7 ^ / df F\ n-^r 

/Htm, ?})±V ^<DhV * (MJ^f/^U/i') {b^. HI^fa-^n^ 
h y * ( h V * f^UA') {t^. -<i/^^y ^ y /kd h y ^ ( h y ? 

25 ^7/- ^^fc-g'&Wu 1 0 omStP^^fbTO. 

l~5 0li^ ^tKliO. 3~2 OMIHS, £ b< teO. 5~1 
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&fc^yi£tt-^r!l (StbB&Jh^l) »LT%IV\ 

7K^t^^^f|^#:« ; xt7!J ^gg#/i-yyA N ^rTy ^gl 

TA^~yA s xfTD ^gfe^y v&mv&m^tikm^mfbfriz, ^.tih^- 

f^yft#^itt^ tf~/^fi#f£ (I) 1 0 Ofi*gBfc*tLT 0. 1-50 

0* u < w: o . 2-25 fi»§i3^p-e# 5 0 o . i fii^p^sir 

15 <3te^£!R-oV^-T> 

^xA^ftr?) rias^ttw^^isfefe'fbj (235-242) ^mib* 

20 ateSfcfeaWi: LTii, ^ffcfcjfcittu ^y tf^P. ^y If ^2 3 4, ^y tf>-3 2 
0 . ^y tf >- 3 2 6, ^y If ^ 3 2 7. ^-y If ^ 3 2 9, ^y tf ^ 213 (£* _£ 

#K If ^ 1 5 7 7#£<E> h U T*Jls%kfc&l%>, CH I MAS S ORB 8 1 
^y/7xy i^-fb-^HfeK ^-y if ^1 2 0 • A>T4 - *r%%A'X 

t£frX%^ Mis?— KT $ £ V) 0^ lv\ ty^KT^^ft 
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(2-t Fn^v'if/V) -4-t 2, 

6, 6-Tb7^f-^t^yi?yl||^ JKy C{6-(1, 1, 3, 3-7" 
b7^Wf^) T^/-l, 3, 5 - 4-^-f/W { (2, 

5 2, 6, 6 -7" h7^f/V~ vW) -f 5; / } ] N N, N'-fcT;* (3 

-T^ / Zfn xf wy^7^y-2, 4 - tf ^ [N-^tW-N- (1, 

2, 2, 6, 6-^^^f;V-4-^yv?/V) 7;7] -6-^no-l, 

3, tf* (2, 2, 6, 6-7" b 7^7^- 4- y 
±s<Sr—h\ (2, 2, 6, 6-rf7^f/V-4-tX 

io yfV-^) ^7vi^s#jf btt^o 

^n B o^t?-sx.«\ 7^tf>-6 2 2 LD, ^3* If > 1 4 4, CH I MA S SOR 
B 9 4 4LD, CHI MAS SORB1 1 9FL (j^JiV^-f fl h • 7^i/^r 
/V7"^ • $-5 tf/^XIS) x TfXTsPzf LA-5 2, Tf*X^7~ LA-5' 

7, Tfj]^$Z? LA- 6 2 N TflJ^Pzf LA-67,7f*X^/ L 
15 A-6 3,7f*X^/ LA-6 8,7f*^^^ LA-8 2, 7f*X^ 

7* LA- 8 7 (&J:V^;h,fc;!l&«ft;X3i$!l) . t/WH S- 7 7 0. "9V — 
/VLS-7 6 5, ty-;HS-2 9 2, t/-/HS-2 6 2 6, t/-/H 
S-l 114, f S - 7 4 4 N fy-;HS-4 4 0 OsJLhVv^ft&H 

#M) ^M*tr # s as £ *l e> ft ite $ ft s © t? » ft v \ 
20 afe^BSJt^ t ft&mm t nwm lt % «t < , #f ji-r a ^ t k x *> ©s&m&x 
^#l, mm^m{m&m&fa±irz^b&hzfribmzM%. lv\ i^&^m 

Kifci i: LT 5 f ^ tr^C 3 5 3,f^ If 7 5 (W_kV>-f 

&*3 N SiilttftXOfc&K:, ^jftKJRSiJfcfc^^ KT 5 (HA 
25 LS) fc«s*>5*s, r©3|a^*>*ttJ;9S6***#-t-5ni: 
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3fe5££SI©teffl*Wu (1)10 Oli^i^LTO. 1-2 0 

^!)x.«^rt©P^^fci§{ie fell BWk ^ 

# $ ^° y ^ — ^/v-t?^5^y^-— /vp^e^— Iry^^/H^tSr 
£ R: J: <9 # £> ft 5 tf? V ~ V # y m ^ ^T^flBfcuicBfc* 2:^ 
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?p 47#3^i 7 pfflE tmmg-mmmfts 9 3i~, 1 0 6 1 1 
7i~) \z.mm&m&&$>9 . ^tih^mrnxm^v^ ^^m^xmmm^ 

10 JDMIt5:i:^tl5„ 

^-(kft^Kfi. (1)10 OltlP^Lt 0 . 0 1 ~ 3 0 

bv\ 0. 0 1 JISf|5*^|-e«gtl^:^/jN$ < , ^fc3 0 

20 V\ 

25 £<9A#:iftf-^ &%*<Dmm tfcfovxmfclrZ'BiM&^-rz ^(DXh^o ft 
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m^#:©#a^t» (^ww«tt#u ^v/w«t£^) ^s^iLt 

5 WfcttSo £*i,e>© 5 t>"C raffle 
20 ag^BfcftHRffcttlfcKttx tf ( I ) 1 0 Olt^luttTO. 0 1 
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?t£mMm<DMcfc®m, MxJi, 6 9 6 5 9-i§-, #^5p 7 - 

1 0 8 9 2 8^ #r?SBH 63-254149 #IPS 64-22904 -^GD^§- 

teteM, mmu, ™, Tkm^^^m-B-vx^^ . ^@a^«-t«^#:m^ 

«Bf}cffe|pj^ttt5:i^t^ F!l^L«\ f-Yf^ Is^iS— K<D-fe^^ 

15 <mmum-mmitms.0.m> 

20 irh(Dfj:^h^ti^ 0 titcs tf7xm(Dmm\z.T^/uj?j*%mmi.xmm:&ti 

^o^i-s 0 SPiTOiLtn #^PS^$tL^v^5 s 09&rf % 

-7j^— K y b^^©/Ky (t« ^) t? v i/— big, # 



WO 2005/075562 PCT/JP2005/001048 

73 

ftMMk tttt % «MzHEJfe£*Lfcv^ 09*.tfT i o 2N SrT10 3 . ZnO. 
5 CdS. Sn0 2 f^pf^^ ^L<ilT i O 2 T^5 0 

15 Mri-*£fcasT?#5o 

0. 0 0 5 ~ 1 nm^0^ U < , 0. 0 1 — 0. 3 pm 
7£M$£Jgtf>J¥£J3\ 0. 0 1~10nm^LV\ 

fcM&&tf 5 &%k-m%^~r%J?7Xtt ! &b LTB I O CLEAN (S a i 
nt— Goba in %h^) ^Active glass (Pilkington 
25 „ S u n C 1 e a n (PPG?iI) „ ^ Knf^ h (TOTOftl) N 
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mmm 

20 -rmmmWRTf&mffltpv rgisj rxf r%j «\ ^ti^eti rm*^j &t>* ra 

d^fi^tt;) J te\ ^;l/^-$x-5/g^pvb^57^'- (GPC) £/EV^ 
25 f (s h o d e x GPC K-8O4;0B^nfiX 
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[2 3tlf&^§l5*Tf©l*III) 
5 Cttfta^] 

J IS K 7 117 [C^ilLfcB SpfiSf T\ N o . 7©n — * — Sr^Jl 
U 2 r pm. 1 0 r p m-C(£>^&r$!l^ Ufc (2 3°C) „ 

J I S K 6 2 5 1 tWLfc^t, ^i^;MK3#7g&ffrEfcU 2 0 0m 
10 m/m i n©9l35l?^^^V^/VdS*»rr5**T?9IK9. tl^HS (2cm) <D 

i5 0 mmx| § 4 mm, ftfiSn^ ;Bio Clean, Saint — Goba 
15 i n*fc$4) ±\ZL^ S£4 0 mmxi|ig6 rnrnx^^ 1 0 mmO tf — KftOHR'ffcrtfclB. 
fifc«l*4**nRU % 2 3Dx2 8B©i^fTotf, *#f«$S (80 
/y^xf-^-^-^v>t, CEJiWUftWIftSrv fiStt^-*/^— 1 8 OW/ 
m 2 (3 0 0~4 0 0 nm) , 7"7y^^/HS6 3t:, 2KMM#IW12 0# 
1 8^-<Z)^#t?^Tofc 0 
20 ^ftrftjfcte, J5t^b#HQ (1 0 0 0R#fS) fete:, tf— Kif^^co^^fijjl-e 5 
~1 Omm@S©IOtia^^A^ ^^^©^^^^(-9 0 tf— K£r A#> 
^C3loBB«?(ifiS2 3°C, Sg5 5%), ^t'l42r$J^U &T©gM§M4£agfc: 

25 tv^<5 m-a* & t c f ( c f x y> s a* % mm ±mm& \z t* mm& ft v ^ w^/v) N 

A (#Wt»cr>®3*J£^) (0B*.HC N #S^5 0%C0#^. A 5 0) £^Lfc 0 



WO 2005/075562 PCT/JP2005/001048 

76 

5 (^M 1 ) 

2L77^3 fc^fl^— A 8 . 3 9 g (58. 5 mm o 1 ) % Ti? F^hP/P 
1 1 2mL«rffci&3K iiMST7 0°C-T?3 6 #raJn!l&!*#b;fc:„ -*U- 2, 5 
-^o^T^tfy^xfyH?. 6g (4 8. 8mmo 1) , 
^/V 2 2 4 m L ( 1 . 56mol) &M?L. ^(-70 'Cl? 4 5 frfflMW8tW U 

10 7c 0 CLfrfc^^^/i^^w^ h y r ^ ^ h y r ^ ^twt) o. 4 

lmL ('1. 9 5mmo 1) SrJP*.TKJ5&SrMMb/t 0 31 7 0 T^Pffkit 

^^ilt, 0^&ii«)K7^ P ^8 9 5mL (6. 2 

4m o 1)2:1 6"0^^»t*C»TU/t o *^t^©IRIK: h P 75 isV. 8 4mL(8. 
8 lmmo 1) SraiJnbfco SJ^M^^fe 3 7 5^«fcl, 7 f 2 
15 88mL (1. 95mol), f!)7^4. lmL (19. 5mmol) ??S7JP 
U SltJgct 7 0°C^n^#^it, Kj£Wfc}&>& 6 1 5MM^f±b 

<SH* [1] #fe*L7cfi:i=f-f£ [1] ©»¥*&^*tt2 4 0 0 0. SH^fi 

3 -T? «9 . tfc^-NMRM i 5 ^ftfcl^ 1 fcfc 5 ©7;> 

s*#h^t^ 2L77xni^ _hiami=K£ [ i ] . mm* vv&n. 9 g 

(0. 1 2 1 mo 1 ) N DMA c (N, N-^^f/^t7 5 K) 9 0 0mL£r 

tt)A^ i o o°c-e 1 1 mmMmmwvtco KMs^ijEMuxDMA c 

h/^^^p^T^Murto zWKmmM (2 0 0 gN mft-fb^asL 

25 a— 17— K7 0 0 PEL) &MZ.X&mf&ffiT 1 0 0 °CX 3 H#raM8fc# b/c 0 
# [2] §r#7c 0 

1 LMffKJsS^iu, [2] (6 4 8 g),^f^f/H:KnV 
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7^ (25. 5 m L , 0. 2 0 7 m o 1 ) , UrtV Y ^/V ( 7 . 5 4mL, 

0. 0 6 8 9 mo 1 ) N RT$0ffi&&(D 1 , 1, 3, 3 -T h 9 * fv^- 1 , 3 

(DT/l/fr ^;H^MtT^;VJ;hf 3x1 0~ 3 ^Mt bfc G 1 0 0°C^2 

1. 9i@-efeofc 0 
10 (£*f£M 2 ) 

Jl<f[^— $1 3. 40g (23. 7mmo 1) > 7t h-M)/V4 7mL, 2, 
B-^P^T-^tVi^f^y. 8 0g (2 1. 7mmol) , 7^!)/H 
^^VV 336mL(2. 3'4mol),7^!) ^Vl" 59mL (0. 63m 

o 1 ) , T ^ y. ;V|^T7 !i;W7mL (0. 1 9 m o 1 ) % M)7^y2. 4 
15 7 5mL (11. 86 mm o 1 ) N Tir ^M);H41mL, 1, 7 — ^ ^ 
^xy5 8mL (0. 4 0mol) &m^1t&.ft-1&&&.Ml tmWzh'X^ Tfr 
>-=^3E*jBtr=/^5R#fi^#: [3] £#fc Q 

[3] (2 6 0 g) 5?^ h^^f /Vt Ko^5^ (8. 4 
6mL, 68. 6 mm o 1 ) % UrtV V * ^VV (2. 5 0 m L , 22. 9m 

20 mo 1) N W64»I^l^t, «t;:v'!);H^ft5^y (T & V ^Wt- 
n--?^-?V/T V V ;vm.*J-fr/T? y;^T7P^)*i^(*l-7-B) 
^fctbfc#fi^©«[sp*&^*f4 2 3 0 0 0, ^S^f* 1 . 3 T? 

25 (^M 3 ) 
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tb^-T h y y^ h*^}?bKJfc&&fc%k, TJJ/^ny^ Kt^OS&ii:, TV 

/v^—^/vm&ft^^mzmAvrc^ft^-mmi 900 oo^y ^^yya 

5 10- 4 [eq/tr~/Vfi] ^D^L, 9 0 °C-? 2 HfffSJS £ i±\ ^'I4^y/VK 

^^y ^-^v-T/v^w^m^f^ (s$v^— o sr#fc„ tK^sw^ 3 y*«& 
u * *e> r^m^m^mnm 7 7 % x* &> o fc 0 

^m#ia^T, 1 1 crc^ns&bfc wi^>-5 0 g ry v^my^^Q 

10 8 g. y ? ? ]} 0 g, 7< ? ? y /Vi^fTP /P2 0 g. y-^ y y 

y ndf-i/^a tW^^/Vv 5 ^ Y^-yl/^ZsZ g, fB^ffiUMV- 5 9 (2, 2' 
-r>/fcr* (2-^f;^f ) 0. 5g, F;Vxy2 0g»L 
^:^Sr4^Md^tT^T-f-5r ttzij; «9 N i 8 , 0 0 0©* 

m&fc (^y-^-D) (D v ;v^z/mwL*ntz. 0 ^y-^-Df*. mm^v 

(»M l ) 

1 X^btbtctfV ^-A 1 0 omig&^LT. IHbBSlt^J £ tt^f 
Ix^tf^ (^-^i/^^l/V) tfx[3- (5-tert-^f/V-4-tKn^f 

20 ^-m-fy/W /nm-f] (^*^y^ y x-r^^^/v-x bl 

^Jn n n£ ; IRGANOX2 4 5) 3 MrgJk ~*SMM t VXi?4 y ^vvl^ y I/ — 

b ($rB#3S<fb (ttc) Wp^;fyyt^f-DiDP) 6o«^ *® 

m®m'R®miJ];vi/VJ* (^nm (m m. ■ etsiccR) 1501 

25 A) 2 0fi*g|K gt-ffc^y^ (^D«li (80 ®L F§Jp r p^ : ^y-<-^R~8 2 

o) i oa»§&, tf^r^ F^^^yft#^j m*fcj$ (m ■ f 

-f^aye5oo) 2m*§i5, -<^y h y ry— /v^^j^m^ij c^-* 
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K7 5 V3R3te^S5W ( = # (80 ft, $fp n p£ :f;wHS 7 6 5) Iff 
r©f N i 2 ot^2H$|ig^jEj&;fcSrfn\ 5 o°c^T^^*p^ N BlTkM 

kVXV-frVV * h*^>5>- (0^cx-^7- ($0 :A -1 7 1) 

V * V^Ss^ls (0^-^^- C*5fc> Ms ^p b p^ : A- 1 1 2 0) 211^5, 
Wbttli UT^^/v^lf^T-fe^vr^ h^- h (HJK-fbJEft Oft) £L r§?p B p 
£ :^^^>-u-2 2 0) 2 Jt*^^n^-c^u, l£«lft ufc 

^mxmm^td^ mmmfD^m^mmi^ immmitm^mm^m^ 

(MM 2 ) ; 

• MM 1 fr&ftZWtfcffijkmk Lt, t ^-K^/ — /W&<ffr£*>©ftfc> t> 

^xy^y 1 71/^ h^=3r^[3- (3, 5 -V s - t e r t ^A"- fc 

\%&% ; I RGANOX 1010) SrfflvfcEW*, Hi&M 1 £ l^tf: bTES-fb 

(MM 3 ) 

MM 1 fcSSfrS^IW — A 1 0 OfiiglW-tM fcl N -r— B -It 7 Ofi* 

mbtifcmwm&f&mfc^v^x&mmk&Bm • wmvtcm^m 1 t^i- 0 

(MM 4) 

MM 1 fc*5»*5aK!7 ^ — A 1 0 0 m2&ll<Dfrt> V — B £37. 5 
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mmm 5 ) 

»J1 \Z.$otfZ> IRGANOX24 5 £r lfi*t|3fcb, $ biC I RGANO 

xioio^i mim^ ^tzL^mt, mnm 1 1 mm^ utiftttMfe^i 
mmm 6 ) 

UttM 1 I RGANOX 2 4 5 <Dftt> V) fc s ^^-v?^^^^tf^[3 

-(3,5 — S?— t e r t — -?^->V— h Kn d rv / 7a:=;l/) :/n h] (5=- 

^X^^-Y JJt^^/I/X (^) ®l % I I RGANOX 1 0 3 5) 31 

io mm&m^tz.sxw-fe, i tmmfcisTmk&mj&yo&mco 
mmm i ) 

HIMl te&tfZtfV ^r— A<50ftt>«9 &£*Ky-^— B 1 0 0;1!*£I$2tJEv\ rTH 
^PJ LTv^f yf^7^ 1/— h (DIDP) 6 0mmU<DftfrV lz. s Wt^^ft 
15 ^iSOOO^IUyPtVy^ya^ (PPG3 0 0 0) (H;«pg 

®L F§Jr b r£ J Ti^ f3-;WP-2 3) 8 0 M^^fc^te. H MM 1 £ iKl 

nhfhtz.mikm&m,m\^^x&nm'\^mfe • w#u/c^^i^ 1 
mmm s ) 

20 fc&tf&tfV ^r— A 1 0 0 fi*g|$Of^;fr 9 aKy-r — B £r 5 Oil 

g^t^y^-C^rS om*§ISfflV\ vSMMb LTD I DP 6 0 M*^<Dft^ X) 
fc. PPG3 0 0 0§8 OM^J^fc^te, ItfSJ 2 £ ^itttSftttll 

25 mmm 1 ) 

^i^jh^j^@H^b^v>^«, himi bmnfcvxmfcmmi$m%&fz. 0 

UkMtm 2 ) 
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(HJfcfll 9 ) 

Wll ^#6>tLfc7jN 0 y -e — A 1 0 0i*f|3fc^fL-t N I RGANOX 2 4 5 

tr^jj/PXttms j^p p p^D I UP) 6 5JttgB, M50»#/^>»>A ( I ME R 
YS|±S, 1^b p o^ ; IMERSEAL5 0) 3 011^ ®m&m% frf? J* ( 
SOLVAYftE fSnU^WINNOFIL S PM) 1 5 0 M:ffB % ZLBfcfb 
(Ke r r'-Mc G e e #M S > R F K 2 ) 1 OJttffo T^-f K 

10 ^yft##i (CRAYVALLEY PRODUCTSlil^ 

^ : C r a y v a 1 1 a c S LX) 4 MMM* t KT * ^SfeSfeJfeflfl 

(=* («c) j&ftifc : t;-/HS 7 7 0) lllH, &04gt!ftJDtfi 
• J***^*/!^^ — • <5r^^^X ($c) $4 % jStPp^ :f^tf>3 2 7) 1 fiSlfP 

15 8 o DX2mmm^u^n^\ 5 o°c^T^£im, t ut tr-^ 

h y ^ h^iy^9>- (0^n^w_ (^) m ^ ^ b b d ^ : a 1 7 1) 
^'I4#^J t LTN-p- (T ^ 7 J^/V) — y — T =• / fcT/w by/, h 

(B^^# — (^) ®> ^b b r^ ; Al 1 2 0) 2fi*§|5^»b. £I>fb 

20 yU2 2 0) 2M^£»nUTj^LfttfS&^#^U mWmz.fcft(Df?te 

i/^^itiiiLfci, mm'\^(Dmm^mv^ imm^ms.f^m^m-o # 

^'14MSrfTofc 0 Wfettfclttfll^ttia^fcov^. 1 so 1 1 6 0 
ofHffi&ff ofc 0 1 s o 1 1 6 0 ofFffi«Tia^^*5^ mffofco ^^b©ffi 

25 ^^i4i'/7t, 

[I SOI 1 6 0 OfWMfcilWfBl&flO 

UTJ* N ff£ 4mm. 1 2 mmx 1 2 mmx 7 5mm©^7^S 
Wtr 2$:£rJ^T, f^l 2x1 2x5 Omm©Hl*MU 2 3°Cx 
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280+ ( 7 0 °Cx 3 0 + 2 3 "CfeRx 1 0 + 7 0 °Cx 2 0 + 2 3 °Cx 1 0 ) 3f 

®«75'tt; 2 3°CT?HMi?-^7 D /VSr>'— 7^ h(D 1 2mmi|iMfc*f Lt 1 0 0 %# 
(1 2mm#I) 2 4 RfTOg Lfc 0 #3SSr0B^fe tt 1 B#Fb1^cd«tc 

&&mm^tc 0 1 s o 7 3 8 9 (Dw^m^mmv, 6 o%^_h^^^ l?c 0 

(D^rv?^.x$iJ^; - 2 0°C, 2 3°C-eHM£r l 0 0 £ii:fcR#<D^- i?a 7 

*2 5LM;-2 0tt©M1 0 0 ( 1 0 0 S^at. 9 ^) <0 . 6MPa 

^o2 3°C1?©M10 0<0. 4 MP a 
* 2 5 HM : - 2 0°CX*<DM 1 0 0 (1 0 0 °/ 0 ^a7^) > 0 . 6 MP a 
^o2 3tt©M10 0> 0. 4 MP a 
Wfi&gkWFtZ. I S O 8 3 3 9 (C^bfCo 
(BfeWmT-etDBlMV ■ 2 3°C-r?H^§rl 0 0%#3S£i3: N 2 4H#^^# 

W«^#f*. I S O 8 3 4 0 (C^mLfCo ) 
®&U&-Q(DmMWs!K'm--lim.%:m^X-2 0°CX2 5%#3S+7 0°C-C2 5% 
fi£$|+ — 2 0°C-e2 5%#3i+ 7 0°CT2 5 %JBE«g#;&^ jdE^M^LT 2 
3 D-C2 4l^r^fib7h 0 r<D|«£21^^/V|g|fcLfc 0 
fPffi^#«, I S O 9 0 4 7 t«Lfc 0 

|fx^;^6 0W/m 2 , 7^5'^^/H^=6 3°C, 1 
2 O^Bt^"^ 1 S'ftX^W'MKtt^—^l/ h<DWm&. !)5 0 0R#R5!#JtUfc o 

figit^T^ 2 3°c-ei 0 o%#3fiu 2 4Wgf, 

1 s o 1 1 4 3 1 ^mnvfro 

©»7kf$i^ #5S£^bfcR#<^3ttt : 2 3°Ct4 0 IIQ&zkttlfe&l&K U 
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?t(Di&, 2 3°ct?i o o%#ggu2 4mmmw:vfc&<Di/—7 1/ h <DyzM%Mm 

I S O 1 0 5 9 0 t?Ibfc„ 
5 © *U y^/^y^-? : 2 3 0 C-eU^§4T/V 5: 7 r 4 fV (20x10x15 
0 mm) <7>l*H!iJ<£>J!£^tf?y h^r^T, V— 9^ h 3ri£#>, 7 0°C. 

5o°c, B'CT'M^e^ 2 4mmm^mm\,tc (smm ; &um-vrti& 

3mmKT) o 
fMffi^m*. I S O 7 3 9 0 t»L/c 0 

io (HJfeM l o ) 

•r— C 3 0M*^ MM^^.*^^ 1 ?^ 9 0M*£lk P^^^v">^^9 0 

iRi«^LT,#bttfc immk'ma.j$mfc^^x isoiho ow«MTofc 0 
i~s tmmfcmtitmm&m&&^~rzt&frfrz> 0 mmf^-v^y 

20 ffloDp|iE-efe§ i s o i i 6 o o fch&fa-t&^t hHtmx*%±o 

otmrn 3 ) 

H«!i9<D I RGANOX 2 4 5 3 m*£l$3r^JS L^Vn^^-« n H5feM 9 £ 

mnm 9 ^ namm L-t.#ib*Lfc 1 mm^ms.mmi^^x^mm^wmv 

0k®tM4) 

mMMl 0(D I RGANOX 2 4 5 3 b&V^*M£ N H«!J 1 

0 £ IH^O^-fe-r? 1 ^^'l4ia^#J^^MUfc 0 
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m^mm 

i. ^ttv-y A-s£r^ft< i «u ^i^y ^^^9^^^m^m^^ 

15 6. BkfbBfrit£ll (II) tf*fc K7x;-;«^"Tf*)5 £ «r#8fc£-f- 

7. rtm#j din &^r5££&4Wfcr5»*<0*&ffii&i3S~ 

8. "stm^ij (1 1 1) ^ N ^^/vifc^^^/Hi-eabsr tsr#8f[fci-«»3ft©<fi 

20 HH 7 ^|B«©5g{kttm^o 

9. bTM^J (I I I) j5* n tfV t^^7;^wy^lMtife5r fc«rW»ii-' 

10. tf^/v^m^d) ©^*^3&si. 8*itfc5ri«tt5 

25 11. tr^^^fi-a-^ (i) (^i?) r^y/v^^y-^-. r^yn 
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1 2. (I) ©3Eg^ V ^%km&PfV%>Z>^b& 

mmt -r^m^mmm i *i~fg i i «ov>t^^— «unE«E©fiR^ttia^«i 0 

1 3. tf=/l^«^#: (I) ©±gtf5. Ti^ y /v^il^^fe^r 

14. tf-/^5Mi§H£ (I) ©^3^ y;^^f;vilMt^5i t 

1 6. m^-mm^^^/vm^mK mm^mmm7m, sm, 9m. i o^, 

19. tf-yvma-a-ft: (I) ©^g'ft-^y /^M^ TIB— ^ (1) 
- [Si (R 1 °) 2 _ b (Y) b O] !-Si (R 1 1 ) 3 -a (Y) . (1) 
20 (5$<F % R 1 °^.tFR 1 1 fi N MttSftot, Ki»l~2 0cm^ 
^it6~2 0©7U-/va, »7~2 0©7 7^= 3 r/H, (R') 3 

SiO- (s*;*K R'«^mi6cl~2 oo lflff©^b7k*SSr^b. 3fi©R'tt 

«r**U R 10 X«R 11 ^^tb^2i®«-h#^Ei-§ -t*L£> ttlH— Tffco 
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